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The construction industry represents one of the principle
means of promoting the economic development of nations.
The study of the actions that have been carried out to
promote the development of this industry, the problems
that have occurred on the execution of these actions, and
their consequences on the Mexican economy will facilitate
the prediction of results which similar actions might have
in other developing countries.
This thesis presents a global view of the construction
industry in Mexico by the enalysis of economic data, as
well the description of its structure and operations.
Two aspects of the industry are studied in special detail:
the performance of labor within the industry and the con-
sequences of the managerial actions of the global efficien-
cy of this economic sector.
The consequences, that government policies relative to
construction have had, are analyzed and actions are pro-
posed in order to obtain a more productive operation in
the construction projects.
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CHAPTER 1
INTRODUCTION
The construction industry is an essential factor
in the economic development of countries.
The contribution of this sector to the national
product and to the creation of capital goods, as well
as its participation in employment, are evidences of
its social and economic importance.
The construction industry in Mexico may serve as
an example of the situation of industries whose econ-
omies are in a middle stage between that of countries
undergoing development and that of those industrial-
ized.
This intermediate situation is particularly char-
acterized by the rapid growth of this sector and by
tendencies of substitution of labor for capital.
In developing countries, the construction industry
has the function *of incorporating, to the industrial
sector, a great volume of workers who leave the agri-
cultural sector because of its low productivity. This
study includes data about the manner in which the indus-
try performs this duty at present, the tendencies and
consequences of the intensive use of labor, as well as
ideas about the means of motivating the construction
12
firms to use these techniques, and propositions guided
towards the increase in productivity of this input.
The managerial performance within the constructive
firms represents one of the fundamental basis for the
total efficiency of the industry. The analysis of
these functions allows the identification of deficiencies
that the construction industry in Mexico now has, and of
actions to be performed for obtaining a better execution
of these duties.
1.1 Scope of the Study
This work presents, first, a general panorama of
the construction industry, an analysis of its structure
and operations, as well as of the construction market,
and the influence of this sector on the national econ-
omy. (Chapter 2)
In Chapter 3, a special emphasis is placed on the
construction inputs by examining its participation in
the production function and in the tendencies of labor
substitution.
Chapter 4 presents a detailed study of labor in
its economic and social inputs, indicating the produc-
tivity and characteristics of availability of qualified
and unskilled labor.
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Another point that requires immediate attention is
the lack of managerial capability in the industry. Chap-
ter 5 presents a description of the impact of this de-
ficiency in the construction works, as well as a series
of recommendations for its solution.
Finally, the main issues are summarized; also
judgements about the development of the industry and
obstacles that must be overcome for better future per
formance are formulated. (Chapter 6)
1.2 Ob ectives
The objective of this study is to present a global
view of the construction industry in Mexico, as well as
to make detailed analyses, and suggest solutions for its
two most important problem areas: labor and management.
For this purpose, statistical data indexes, and
economic parameters are given for an objective evaluation
of the industry, together with a series of subjective
observations of the manner in which this industry operates.
By using a specific case, that of Mexico, this work
attempts to present the form in which the construction
industry contributes effectively to the social and eco-
nomic development of the countries.
CHAPTER 2
THE MEXICAN CONSTRUCTION INDUSTRY
One of the main features to be.considered in the study
of the Mexican construction industry is the duality that
this economic sector presents in its characteristics; some
of them being like those of a developed country industry,
at the same time that other characteristics are similar
to those of a country in development. The construction
industry looks like that of a developing country in terms
of manpower (mainly unskilled), deficit of managerial
skills, instability and low productivity; but it looks
like that of a fully developed country when its techno-
logical achievements, growth, foreign operations, and
independency of foreign "know-how" are considered.
2.1 General Description
The construction industry added 53 million pesos to
the value of the Mexico's Gross Domestic Product in 1974.
1
At the current exchange rate of C.C8 dollars per peso
this represents 4.24 billion dollars. This figure is 6.53%
of Mexico's GDP, which in 1974 amounted to 65 billion
current dollars.
1
The exchange rate of C.C8 dollars/peso or 12.5C pesos/dollar has not changed since 1951.
2
Source: Informe Anual. Benco de Mexico. (Ref. 4)
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The construction industry in Mexico, as in many
countries, is an outstanding generator of employment,
having employed during 1970 about 800,000 persons
representing the largest single industry in the country
1
in terms of manpower. This population corresponded to
4.8 percent of the Economically Active Population in
Mexico, and to 22.1 percent of the number of persons
employed in the industrial sector.
In order to attain an objective view of the level
of development of the country in general and of the
construction industry in particular, the following
2
economic indicators must be considered:
1) Gross National Product per capita amounted to
660 U.S. dollars during 1970. This denotes that Mexico
now occupies an intermediate place between the indus-
trialized countries and those in the developing stage.
Ih 1974, this index went up to 1090 U.S. dollars at
current prices. It is necessary to point out that a
great part of the increase was due to inflation.
2) Value Added per Capita by the construction
industry amounted. to.:34 U-S. dollrs,. which-.orresponds
Source: Proyecciones Demograficas de la Republics
Mexicana. SIC (Ref. 15).
2
1970 data has been taken as basis of the indicators
because in that year, the latest population census
in the country was performed.
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to 5.1 percent of GDP per capita of the country during
the said year.
Considering that in Mexico the ratio of the Gross
Fixed Capital Formation in Construction to the Value
Added by that activity during the last decade has been
of about 1.9, it can be estimated that the 3) Per Capita
Capital Formation in construction amounted to 64.35 U.S.
Dollars at the end of that year.
Since the number of persons employed in construction
was 804,C00 in 1970, the 4) Value Added Per Person
employed in construction was ",130 U.S. Dollars. This
index manifests the low productivity of labor in the
construction industry.
The 5) Ratio of Value Added by Construction to Value
Added by Manufacturing was 19.5 percent in 1970 and
increased to 21.5 percent in 1974.
Finally 6) the Number of Persons Employed in
Construction per Thousand Population was 15.85 in 1970.
This index emphasizes the importance of this industry as
a source of employment.
The construction firms in Mexico follow the same
pattern as those in the U.S.: They are small, under-
capitalized, have small staffs and are mostly single
proprietorships or corporations (sociedades annimas ).
The "sociedad an6nima"(anonimus society)is regulated by
the Mexican Mercantile Legislation and formed by a minimum
of 5 persons each one contributing with at least 5,00C pesos.
17
The number of construction firms entitled to perform
public works in 1973, consisted of 4650 with a total
1
social capital amountinS to 5,200 million pesos (416
million dollars). As shown in Tablt 2-1 the number of
construction firms has grown at a very rapid pace:
Table 2-1; Number of Construction Firms listed at the CNIC
Year 1939 1955 1960 1965 1969 1972 1973
No. of construc-
tion firms registered
in the CNIC 90 627 e88 1843 3130 4C27 k650
Average growth.
per year 34 52 155 322 299 623
Index 14 ice 142 294 499 642 742
Source: CNIC (National Chamber of the Construction Industry)
Records.
Construction firms must fulfill these requirements
in order to carry out government contracts: (a) they
must be registered as public contractors in the Ministry
2
of National Resources (Secretaria del Patrimonio Nacional )
and (b) they must be members of the National Chamber of the
Construction Industry.
This Chamber estimates that 75 to FC percent of
the Mexican construction firms are included in its member-
ship. Nevertheless, not all the members of this chamber
can be considered as contractors since the chamber includes
1
Registered Stockholder's Equity (Capital Stock) Source:
CNIC Records.
2
Ley de Inspeccion de Contratos y Obras Publicas. Refs.
21 and 39.
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also a small number of firms that perform services to the
construction industry, such as design, consultancy and
suppliers like manufacturers of construction equipment.
In relation to the level of specialization of the
Mexican construction firms, the data of breakdown of
enterprises by principal field of activity indicate that
the construction sector has an intermediate level of
specialization in Mexico (see Table 2-2).
Even though it is not necessary for a contractor
involved only in private construction to be a member
of the CNIC, the great majority of them prefer to do it
in order to take advantage of the services that it offers
in form of information and advice to its associates. Some
of the sectors of the industry not covered by this chamber
are: a) Work performed by the owners, which in some in-
dustries that have maintenance and repair staffs can be of
significant size; b) work executed at a subindustrial level.
The latter includes work performed by jobbers (maestros)
or workers that are contracted directly by the owner on a
daily or weekly basis, and c) the subsistence sector and
non-monetary operations.
The total investment in construction during 1973
in Mexico was estimated by the CNIC at 56.6 billion
pesos (2.88 billion dollars), 87% (49.2 billion pesos)
19
STABLE 2-2 - Breakdown of Construction Firms
to Main Activities at the end of 1969.
Main Activity Number of F
1. Building Construction 474
2. Hydraulic Engineering. 768
3. Electric Engineering 238
4. Road Construction " 960
5. Design 434
6. Consultancy 164
7, General Construction 1708
1
4746
according
irm,
Source: CNIC Records.
1. The sum of these figures is larger than the number
of firms registered (313C) because several firms reported
more than one principal field of activity.
20
1
of it executed by contractors and the rest by owners.
In the last figure, the value of the work performed
out of the industry is not considered due to the fact
that there are no records of this kind of operations.
In relation to the geoEraphical distribution of the
construction companies, and the percentage that their
registered capital represent, the construction industry
could be classified as very centralized. More than 5C%
of CNIC members have their official residence in the
Federal District, and these firms account for more than
PC% of the total registered capital. Monterrey, Nuevo
Leon and Guadalajara, Jalisco, the third and second
cities in population in Mexico, respectively,,.have thei-
next largest number of CNIC member firms.
This geographic concentration is not exclusive of
the construction industry, since it characterizes most
of the industrial operations that, with the exception of
the extractive industries, have the tendency to be estab-
lished near the consumption centers. The principal
reason for the concentration of the construction industry
is the structure of the Mexican government, since it
centralizes most of the contracting procedures within the
federal government agencies, which are located in Mexico
City.
1
Source: National Construction Industry Chamber and
Banco Nacional de Mexico Estimates (Ref. 35). Note: These
figures include both value added (internal product) and
intermediate consumrtion.
2.1.1 Construction Markets. The Mexican market for
construction may be analyzed by describing its elements,
how its demand is integrated, how this demand is met by
the supply of goods and services produced by the construc-
tion industry as well as the volume of output it has shown
recently.
The participating elements in the construction
market may be grouped as follows:
a) Financial sources
b) Construction industry supply
c) Need for construction (demand)
The financial sources are constituted by: a) the
domestic private sector which include banking and private
enterprises, and b) foreign agencies, integrated by banks,
governments, and international credit organizations, such
as The Interamerican Development Bank, The World Bank;
and c) the public sector made up of government agencies.
The construction industry proper includes enter-
prises which provide equipment and materials, enterprises
which offer services to the industry itself, domestic
and foreign contractors, and the labor force.
The demand for construction comes from two sources:
the public sector which is the principal investor in
construction and the private sector that includes housing,
commercI&al, and industrial building.
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Although there are Mexican companies that are involved
in works in foreign countries, the total volume of these
operations is not yet large enough as to be compared with
the national demand for construction.
The Investment in construction in Mexico has been
studied in several instances in order to try to meet
future demands through planning the growth of its produc-
tive capacity. In-one of these studies by the Institute
1
of Engineering, Public Investment in construction has
been classified according to the following fields:
Brid6es
Railroads
Airports
Major Irri6ation Projects
Minor Irrigation Projects
Dams
Gas Lines and oil lines
Electric installations
Learning and investigation Centers
Dwellings-
Urban and rural Public Utilities Centers
Ocean and Shore Works
1
La demanda y la Planeaci6n de la Industria de la
Construcci6n. Mexico, Instituto de Ingenieria.
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The relative importance of each one of these types
of construction may be identified in graph (2-1). It
can be seen that the percentage of investment in the
different sectors varies each time the presidential
regime changes. The only expenditure area which seems
to be relatively constant is the construction of roads.
1
Other sources indicate that construction of social
welfare works constituted 25 percent (32 billion pesos)
of the federal public investment during the period 1964
to 197-0. Of this, two billion pesos were devoted to
low-income housing.
In turn, infrastructure and transportation works
represented an investment of 29 billion pesos. It is
estimated that housing constitutes 31 percent of the
total output of the construction sector; the remaining
69 per cent devoted to civil engineering and other
2
building works.
The volume of construction has increased considerably
during the last few years. This is clearly noticeable in
the volume of annual gross production during the period
of 1950 to 1973 at current values and at 1960 values
(see Table 2-3).
1
Secretaria de la Presidencia. Inversi6n Publica
Federal 1965-1970. Mexico 1970.
2
Banco de Mexico, Cuentas Nacionales y Acervos de
Capital, 1965.
GRAPH 2-1
BREAKDOWN OF PUBLIC INVESTi;NT IN CONSTRUCTION
ACCORDING TO TYPE OF CONSTRUCTION.
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TABLE 2-3
Value Added by 'Construction Industry in:
Millions
of current
.pesos
1 026
2 377
6 105
10. 055
12 758
15 257
16 102
19 022
211 401
21 507
27 308
36 264
53 043
Millions
of current
dollars
82
190
488
804
1 021
1 257
1 288
1 522
1 712
1 720
2 184
2 901
4 2-42
Millions
of 1960
pesos
2 998
3 951
6 105
8 481
9 762
11 032
11 844
12 961
13 583
13 250
15 558
18 016
18 (28
MillIons
of 1960
dollars
240
316
488
678
781
883
948
1 037
1 087
1 058
1 245
1 441
1 490
Total
Index
17
39
100
165
209
250
264
312
351
352
447
594
869
Price Volume tnnual
Index Index Growth
in Vol.
34 49
6.5
60 65
10.8
100 100
7.8
119 139
15.0
131 160
13.1
138 181
7.2
136 194
9.4
147 212
4.7
158 222
-1,3
162 217
19.4
175 259
13.9201 295
3.4
285 305
SOURCE: Informe Anuall.
Year
195C
1955
1960
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
Banco de Mexico. 1974
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According to studies made by the "Banco Nacional de
1
Mexico," the average annual volume production of the
construction sector increased 6.3% per year between the
years 1950 and 1960; in the next decade the increase
represented an annual 8.9 percent. These values are
larger than the indexes of growth of the Mexican GDP.
The demand of the construction industry which
corresponds to public and private investment during the
last 25 years, is presented on Table 2-4.
Ptblic investment has a relatively greater influence
in the construction demand in Mexico than it has in the
United States. In Mexico, the demand for public invest-
ment has been between 2/3 and 3/4 of the total demand,
while in the United States, it has been less than 1/2
of it. This investment has particular importance in the
growth of construction because it benefits all large
groups into which construction activities can be divided.
This is in contrast to private demand which is only
concerned with residential, industrial, and commercial
construction.
Demand follows an overall upward trend, though it
reflects the fluctuations to which public works are
subject, namely: they slow down at the beginning of
each term of governments and gain momentum towards the
end. These up and downs are responsible for unsatis-
factory utilization of technology, machinery, labor,
Review of the Economic Situation in Mexico. Banco
Nacional de Mexico. (Ref. 32).
2-14
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TABLE 2-4
INVESTMENT IN CONSTRUCTION, 1950-1973
(Millions of current pesos)
Year Public Private Total
1950 1 845 764. 2 609
1951 2 027 1 076 3 103
1952 2 773 1 310 4 083
1953 2 0C8 1 270 3 278
1954 2 879 1 459 4 338
1955 3 170 1 634 4 804
1956 3 024 2 096 5 120
1957 3.'690 2 558 6 248
1958 4 131 2 752 6 883
1959 4 129 3 012 7 141
1960 5 993 3 458 9 451
1961 8 094 3 321 11 415
1962 8 217 4 225 12 442
1963 10 796 3 446 14 242
1964 12 534 4 064 16 598
1965 10 155 4 647 14 8C2
1966 10 56"' 5 738 16 305
1967 13 563 6 604 20 167
1969 18 216 6 957 25 173
1970 21 715 . 8 163 29 878
1971 19 373 8 843 28 216
1972 " 24 181 10 180 34 361
1973 31 203 11 487 42 690
SOURCE: Based on data of the Engineering Faculty of UNAM -
Demanda y la Planeaci6n de la Industria de la Construcci6n
M•6xico."
Milions
of U.S. Dls.
209
248
327
262
347
384
410
500
.551
571
756
913
995
1 139
-1 328
1 18
1 304
1 613
2 014
2 390
2 257
2 749
3 415
"La
en
28
and raw materials. At certain times, there is idle ca-
pacity, while at others, it is insufficient.
In order to determine the best capacity of the con-
struction industry, variouis econometric models of its
behavior have been developed in Mexico. These models,
which deal with the national demand, use as basis sta-
tistical data (even though these may not be 1CO% reliable
in all cases) and utilize programming methods to deter-
mine future volumes of demand.
One of these models, obtained by using the Econo-
metric Model of Wharton of the University of Pennsyl-
vania, compiles data from 1960 to 1973, and, with a
time projection until 1980, gives a prediction of the
Mexican construction demand. This is shown in graphs
2-2 and 2-3 both at current pesos and at 196C pesos.
Another effort to predict the volume of demand of
construction was developed by the "Instituto de Inge-
1
nieria de la Universidad Nacional Aut6noma de Mexico"
(Institute of Engineering of the University of Mexico).
This consisted of the development of an econometric
Model of production for the construction industry in
Mexico. The demand was expressed as a function of the
Gross Internal Product (GDP) and the public investment
in construction. In this study future consumptions of
1
"Modelo Econom trico para predecir la demands de la
Construzncc6n en Mexico"- Leonel Corona T. - Instituto
de Ingenieria UNAM 197C
"La Demands y la Planeaci6n de la Industria de la
Conetrucci6n en Mexico"-Jorge I. Bustamente y Reynaldo
Escobar - Facultad de Ingenieria UNAM.
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GRAPH 2-2 2-16
PREDICTION OF PRODUCTION OF THE CONSTRUCTION
INDUSTRY FROM 1960 TO 1980. (CURRENT PESOS)
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cement and steel bars used in construction were also
estimated.
Some equations and corelations of this model are
as follows:
dt= - 2913.614+0.0923 X + 0.5904 X
It 2t
where dt is the demand of construction during the year t.
X is the gross public investment and is equal to:
It
X =82851.15e 0.06084 t
it
X is the government investment and is equal to:
2t
X = -391.235+0.026X + C.1297AX + 1616.308Z
2t it It 2t
Z is an auxiliary variable that is equal to (-I) or
(+1) when the year corresponds to the first of last year
of the presidential term respectively and it equals 0 the
rest of the time.
t time expressed in years.
A clearer idea of the results of this model can be
obtained from the summary Table (2-5).
According to comments of entrepreneurs and persons
connected with the Mexican construction industry, the
results of both, the Wharton Model and the one from the
"Instituto de Ingenieria" have been conservative with
respect to actual demand.
2,1.2 Methods of Operation. As has been mentioned
before, the majority of AMexican construction companies are
small and their capital stock is limited.
32
r x -. _ _ ----. - ---
: TABLE 2..5
Construction Demand Increase in the Decade
Year Millions Index in % based Millions Index in % based
of pesos on the year of pesos on the decade
(1960 value) 1970 196C 1950 .(1960 value) 190C-70 195C-6C
1950 6 884 12 49 100 -
1960 13 938 44 100 -203 7 094 46 1C0
197C 29 486 100 210 430 15 548 100 220
1980 55 93C 19C 426 el2 26 444 170 359
SOURCE: (Ref. 8)
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Registered capital is not an ideal standard for
classifying firms according to size. A better criterion
would be to use the annual volume of work completed by
the firm. Because there are no reilable data concern-
ing the yearly production of the construction firms,
registered capital has to be used.
The construction firms usually withhold informa-
tion concerning the total work performed, profits, as-
sets, etc., since these are directly related to taxes.
The construction companies can decide to be taxed on
their income or pay a tax of 3% of the total work per-
formed during the year, according to an agreement
between the National Chamber of the Construction Indus-
try and the government.
In 1973 there were 4,65C construction companies in
the country, 79% of which with capital of less than 20
million pesos (1.6 million dollars) accounting for 78.2
percent of the industry's capital stock. On the other
hand, much of the registered capital is concentrated in
a small number of firms. The breakdown of Mexican con-
struction firms according to capital is shown on Table
2-6.
It is estimated that, according to the type of
construction in which it is involved, an average con-
struction company can carry out contracts with a value
2-21
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TABLE 2-6
Breakdown of Construction Firm According to Registered Capital
1969
Rank by
Registered Capital
in Million Pesos
Number of
Firms
% of the
Total
Total Reg.
Capital by
Rank
% of the
Total
I
A 20-100C
8-20o
2-8
1-2
0.5-1
0.5
22
34
255
418
496
1 905
0.7
1.1
8.1
13.4
15.8
60.9
Total 3 130 100 3 CC3.4 OC
1973
20
8-20
2-8
Total
45
97.
375
4 133
4 650
2.1
8.0
88.9
o10
Sources: 1.969, Dimitris Germidis. op. cit.
1973, CNIC Records.
D
725.5
393.7
893.5
468.6
294.11
228.0
24.2
13.1
29.7
15.6
9.8
7.6
-
- --- 1-cl-~1--
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of six or even seven times the amount of its capital
1
stock. Therefore, the total capacity of this industry
can be computed in the following manner:
Total Capital Stock X Capital Productivity Factor
Productivity Capacity.
Then, in 1973 the total capacity of construction was:
5,200 million pesos X 7= 36,400 million pesos.
It is estimated that the working capital of the
construction firms is usually about twice its registered
capital.
Taking into consideration its capital turnover, it
is evident that in the Mexican construction industry,
capital is not efficiently used in spite of the diffi-
culty in obtaining it. In the following chapters more
emphasis will be given to the facts of resource produc-
tivity which are of great importance for a better under-
standing of the construction industry in Mexico.
2.2 Significance in the National Economy
2
The contribution of the construction industry
GDP (value added) is usually between 2 and 10 percent,
Verbal information by representatives of the "Chmara
Nacional de la Industria de la .Construcci6n."
2
This sector of economic activity is classified under
division 4 of the International Classificaticn of
Economic Activities and corresponds to Division 4 of
the Mexican System of National Accounts under the
title: "Construction of Public and Private Works and
Installations ."
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1
according to UNIDO (United Nations Industrial Develop-
ment Organization). This percentage is in the majority
of the developing countries between 3 and 5; in indus-
trialized countries, owing to higher' wages and a propor-
tionally larger volume works, this figure is usually
higher than 5 and may reach up to 9 percent.
In Mexico, value added by the construction industry
in 1973 amounted to 5.1 percent of GDP. This corresponds
to 14.4 of the value added by industry as a whole, (that
amounted to 35.3 percent of GDP that year), whereas
agriculture and services contributed 10.2 and 34.5 percent
respectively. The volume and indexes of Mexican GDP is
presented on Table 2-7, and Graphs 2-4, 2-5 and 2-6. On
that table, it can be seen that the GDP goes from an
index of 10C in 1960 to one of 249.2 in 1974. If 195C is
taken as the reference index 1CO, then the index volume of
GDP rose up to 431.3 in 1974. These indexes give a clear
idea of the continuous growth of the Mexican economy
during the last 3C years.
On the Table 2-8 the volume and indexes of value
added by branch of activity between 1950 and 1974 are
presented.
The index of volume of value added by the construc-
tion industry rose from 1CO in 1950 to 621.3 in 1974,
UNIDO. Construction Industry.
_____
(Ref. 47)
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TABLE 2-7
Mexico's Gross Domestic Product
1960 Index =10C
Millions of Pesos
Year At Current 1960
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
Price
511
265
030
983
370
c28
090
317
145
900
70o
400
300
600
900
Value Volume
Index
100.0
104.9
109.8
118.6
132.5
141.1
150.8
160.3
173.3
184.3
197.1
203.8
218.7
235.3
249.2
Price Index
150 511 100.0
157 931 108.5
165 310 117.C
178 516 130.2
199 390 153.7
212 320 167.4
227 C37 186.1
241 272 203.5
260 901 225.3
277 400 249.1
296 6CC00 278.2
306 800 300.6
329 100 340.4
354 100 411.7
375 100 540.1
Price
Index
1CO.0
103.4
106.5
109.8
116.0
118.7
123.4
127.0
130.0
135.1
141.2
147.5
155.7
175.0
216.7
Current
Dollars
12 C41
13 061
14 082
15 675
18 510
20 162
22 407
24 505
27 132
29 992
33 496
36 C32
40 984
49 568
65 032
DOURCE: Informe Anual. BEanco de Mexico. 1974.
15C
163
176
195
231
252
280
306
339
374
418
452
512
619
812
19CC
Dollars
12 041
12 634
13 225
14 281
15 951
16 986
18 163
19 3C2
20 872
22 192
23 728
24 544
26 328'
28 328
30 008
GRAPH 2-4
Mexico's Gross Domestic Product.(195C-1974)
30~
1950 55 60 65 70 74
Source: Informe Anual. Panco de Mexico. 1974.
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TABLE 2-8 i
VOLUME AND INDICES OF MEXICAN GDP AND VALUE ADDED BY BRANCH OF ACTIVITY, 1950 TO 1974.
( Millions of 1960 pesos )
Source:: Informe Anual.· Banco de Mexico.74.I
1950 1955 1960 1965 1966 1967 1968 1969 1970 1971 1972 1973 :'1974l %V.A.
)SS DOMESTIC PROD. 86 973 114 049 150 511 212 320 227 037 241 272 260 901 277 400 296 600 306 800 329 100 354 100 375 100 100
INDEX 100.0 131.1 173.1 244.1 261.0 277.4 300.0 318.9 341.0 352.8 378.4 407.1 431.3
CONSTRUCTION 2 998 3 951 6 105 8 534 9 762 11 032 11 844 12 961 13 583 13 230 15 558 18 016 18 628 5.1
INDEX 100.0 131.8 203.6 284.7 325.6 368.0 395.1 432.3 453.1 441.3 518.9 600.9 621.3
'RACTIVE IND. 3 943 4 815 7 434 10 444 11 000 12 368 13 454 14 302 15 534 15 982 17 147 17 838 20 660 5.0
INDEX (1) 100.0 122.1 188.5 264.9 279.0 313.7 341.2 362.7 394.0 405.3 434.9 452.4 524.0
MANUFACTURING 16 064 21 423 28 892 44 761 48 990 52 341 57 641 62 287 67 680 69 745 75 524 82 255 86 733 23.2
INDEX 100.0 133.4 179.9 278.6 305.0 325.8 358.8 387.7 421.3 434.2 470.1 512.0 539.9
TA, ,, ,,,, ,, , . .
002 It 83 Z;3 93  Do 508 /Z 9I~ 9248 6 432121410 4 1 2 2 9 3 1
INDEX 100.0 131.4 187.2 283.4 310.7 337.8 371.14 402.1 435.3 446.3 488.0 533.1 569.8
ELECTRICITY 462 845 1 502 2 769 3 157 3 533 4 228 4 812 5 357 5 784 6 297 6 987 7 690 2.0
INDEX 100.0 182.9 325.1 599.4 683.3 764.7 915.2 1041.6 1159.5 1251.9 1363.0 1512.3 1664.5
A G 
.R.T. R r V
15 442 20 163 
23 970 30 2
.
INDEX (2) 100.0 130.6 155.2 195.2 199.1 204.5 210.8 213.1 223.6 228.1 229.3 234.3 236.4
SERVICES 48 064 63 052 82 608 115 590 123 388 130 415 141 176 150 126 159 911 166 823 179 169 192 825 204 879 54.5
INDEX (3) 100.0 131.2 171.9 '240.5 256.7 271.3 293.7 312.3 332.7 347.1 372.8 401.2 426.3
1) Including the recovery and refining of oil and petrochemical products.
2) Including stockbreeding, forestry and fisheries.
3) Including transport and communications, commerce and banks.
* Estimated
%V.A. Per cent of value
added, 1973.
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while the industry a&_a whole rose from 100 to 431.3 in
the same period. It is interesting to note that, with
the exception of the electrical industry (from index IOC
in 1950 to 1664 in 1974) the rate of growth of construc-
tion is higher than any other industrial sector and even
of services and agriculture. The extractive industries
grew from 1CC to 5C4; manufacturing from 1CO to 540,
agriculture from 100 to 236.4 and services from 100 to
317 during said period of 24 years.
It is also interesting to compare the development
of the construction industry in Mexico with those of
other Latin American countries. Table 2-9 includes data
relative to these countries. It is important to notice
that Mexico is the only country among those listed where
value added by construction has a steady increasing role,
both in the industry as a whole and in GDP formation; in
contrast, the other countries included, present either
a downward trend or a leveling of these percentages.
Another reference which compares Mexican construc-
tion with that of other countries appears on the following
Table (2-10) taken partially from the article "Construc-
tion Productivity and Employment in Developing Countries"
1
by Paul Strassman. In this article, the author shows a
series of comparisons between the value added by construction
1
Paul Strassman: "Constructive Productivity and Employ-
ment in Develoring Countries." International Labor
Review, May 1970, pp. 5C7-509.
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TABLE 2-9
Gross Fixed Asset Formation in the Construction Industry
Compared with the National Total; And Value Added by the
Industry Compared with Total GDP and Value Added by
Industry As a Whole (Expressed in Per Cent), in Some Latin
American Countries.
1960 1961 1962 1963 1964 1965 1966 1967
Mbxico GFAFC/NT 53.1
VAC/GDP 3.7
VAC/TI 12.8
Ar6entina GFAFC/NT 52.1
VAC/GDP 3.4
VAC/TI 10.0
Venozuela GFAFC/NT -
VAC/GDP -
VAc/TI -
Chile GFAFC/NT -
VAC/G DP -
VAC/TI -
Colombia
Peru
GFAFC/NT 61.6
VAC/GDP 3.3VAC/TI 13.1
GFAFC/NT 49.1
VAC/GZDP 4.2
VAC/TI -
SOURCE: The
55.1
4.1
13.9
41.9
3.8
10.8
64.9
6.1
12.5
62.1
5.1
12.9
5C.3
3.0
11.8
48.7
4 .2
14.5
* 52.4
3.8
13.1
37.2
3.8
10.8
62.6
5.2
11.1
58.4
5.5
13.8
51.1
3.3
12.8
47.7
4.7
16.1
55.0
3.9
13.3
36.9
3.6
9.9
58.2
4.6
9.9
60.C
6.1
14.4
53.7
3.3
12.8
44.5
1.7
16.5
55.4
4.2
13.8
41.9
3.4
9.5
61.6
4.0
9.1
64.7
6.1
14.4
53.2
2.9
c10.6
40.1
3.9
13.7
Contruction Industry In
53.3 50.5
4.3 4.0C
14.0 12.8
4•C.8 41.4
3.2 3.0
8.5 7.7
63.1 65.o0
4.1 4.C
9.4 9.3
63.9 63.1
5.8 5.6
13.5 13.1
50.0 53.2
2.7 2.7
10.6 10.4
43.6 43.0
4.1 4.4
1A.1 14.7
51.7
4.3
13.4
42.1
3.1
8.2
65.7
4.2
9.9
60.I
5.0
11.8
54.0
3.0
11.5
42.0
4.5
14.8
Mtxico: Demetrios
51.6
4.6
14.3
42.4
3.3
8.8
68.7
4.1
9.6
55.4
4.6
10.9
60.4
3.5
13.1
41.6
4.5
14.7.
A.
Germidis.
* CODE: GFAFC/NT = Gross fixed asset formation in the
construction industry compared with the national total of
existing assets.
VAC/GDP = Value added by the construction industry compared
with the total GDP:
VAC/TI = Value added by the construction industry compared
with the total for ali Industry.
Country Code 1959
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TABLE 2-10
Value Added: Comparison between Construction and
Manufacturing in a group of Developed Contries, Deve-
loping Countries and Mexico. (1955-1964)
Mexi co
All Developing Devel oped
CoUntrieL . Countries (Countries
Share in GDP:
- Construction
- Manufacturing
Rates Of Increase
In Production:
3.9
19.2
6.0
23.8
4.6 7.1
31.614.9
- GDP
- Construction
- Manufacturing
SOURCES: -Paul
5.9
7.3
6.8
5.2
4.5
7.2
5.3
3.0
7.2
Strassman, Construction Productivity
and Emoloyment in DevelopinCg ountries.
(Ref. 41) p. 508.
-Dimitrios Germidis, The Construction Industry
in Mexico. (Ref. 13) p. 15.
5.0
5.9
5.9
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and by manufacturing industries in a sample of 26 coun-
tries divided in two groups: 14 developed countries,
including; the United States of America, Canada, Aus-
tralia, Norway, Federal Republic of.Germany, United
Kingdom, France, Denmark, Belgium, Netherlands, Austria,
Finland, Italy, and Japan, and 12 developing countries,
which were: Spain, Jamaica, Mexico, Turkey, Peru, Hon-
duras, El Salvador, Egypt, Philippines, South Korea,
Niger, and Kenya. These data are complimented with the
share of GDP of Mexican Construction and Manufacturing.
It can be seen on the Table (2-10), that in terms
of percentages of GDP, Mexico comes closer to developing
countries than to developed ones, but considering the
growth of GDP and value added by manufacturing and con-
struction, it can be better identified with developed
countries.
The gross production of the construction sector is
composed of the gross internal product of the sector and
the intermediate consumption from other industries.
The internal product of the construction industry
varied between 3.26% and 4.6% of the GDP; its interme-
diate consumption between 7.93% and 9.94%, and the gross
1
production between 5.C0% and 6.49% of the national total.
Source: Cuentas Nacionales y Acervos de Capital Conso-
lidados y por Tipo de Actividad Economica, 1951-67,
Banco de Mexico, S. A., (Ref. 4).
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In the same manner, the gross internal product of
this sector is made up of wages paid to labor, income
from capital, profits of operation, and taxes.
The components of the gross internal product of the
construction sector compared to the national totals are:
labor wages about 8 percent of the national total; the
consumption of fixed capital about C.6 percent; and the
profits derived from operation and taxes approximately
2 percent of the national totals.
Taking these facts into consideration, we can infer
the production function of the Mexican construction in-
dustry. In 1967, the labor force constituted 48.C%;
capital 0.6% and indirect costs, taxes and profits of
operation 51.4%. It is important to mention that other
component of the cost of construction, namely, the con-
struction materials, is not considered within the internal
product of this sector, for these materials are usually
considered intermediate consumption of other industries.
This subject will be discussed more fully in the next
chapter.
Another important parameter to evaluate the con-
struction industry is its total capital stock and its
annual increases. The total capital stock of the con-
struction industry reflects the capacity of production
in form of materials, equipment, and installations.
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The increase (or formation) of fixed capital
stock by economic activity gives the increase in
capacity of production of this sector. It, according
to goods created by sector, gives the contribution
that the output of an economic sector has given to the
increase of stock of fixed assets in the country.
The next Table (2-11) shows the importance of
this industrial sector as a source of fixed assets in
the country.
Two items are worthy of notice on this table: (1)
how the construction industry has contributed with more
than 50 percent of the total formation of fixed assets.
(2) The low percentage that the construction industry
has, about 5 percent, of the total stock of fixed assets.
If these two premises are placed together, it is
easy to arrive at the same conclusion that Paul Strass-
man expressed in "Construction, Productivity and Employ-
ment in Developing Countries," which is that: "this
sector seemed able to produce capital almost without
using capital."
It is important to note that there is a constant
increase on fixed capital in the construction sector
even considering the variations that this sector suffers
at the beginning of each term of government.
2-35
48
TABLE 2-il1
Year Total
Natiorn
1950 9 44
1955 13 43
1960 18 Ic
1961 19 05
:1962 18 71
1963 21 81
1964 28 CL
1965 29 01
1966 32 86
1967 37 64
NET FIXED ASSET FORMATI
(Millions of 196C Pesos
Net Fixed Asset Formation
According to Goods Total
Lal Construction % Nati
9 5 241 55.5 232
7 7 438 55.4 296
15 10 807 59.7 379
7 10 670 56.0 398
2 11 227 60.0 477
18 13 115 60.0 439
c8 15 817 56.4 467
.3 15 298 52;7 496
4 17 900 .54.5 528
1i 20 439 54.3 566
SOURCES: a)
BANCO DE
Stock of Fixed Assets
According to Activity
onal Construction %
139 866 0.37
183 1 355 c.46
424 2 312 0.61
481 2 274 0.57
193 2 297 0.55
C041 2 39c 0.55
089 2 551 0.55
102 2 754 0.56
966 2 823 0.53
607 2 824 0.50
"Cuentas Nacionales y Acervos
MEXICO - 1969.
de Capital"
b) Dimitrios A. Germidis, "The Construction
Industry in Mexico." op. cit.
o
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The construction industry is also an important
source of employment. In Mexico, this sector, as has
already been shown, is definitely labor-intensive. For
this reason, its importance in the labor context is so
fundamental.
In 197C, the Mexican construction industry employed
5% of the economically active population, which repre-
sented more than one fifth of the active population
employed by the industrial sector. At present, there are
1
more than one million workers employed in this industry.
The part of the economically active population which
work in the construction industry, has increased since 1950
at a steady rate.
This rate seems particularly high if it is compared
2
with that of other industries. The increase during the
decade 195C-1960 was 32.8%, while that of 1960-1970 was
33.0%.
This growth has been possible due to the special
characteristics of the construction sector, which, in
Mexico, as in other countries with a similar economic and
social level, is the beginning of a transitory stage, in
the course of which, the rural workers are integrated
into the industrial activities.
1
The number of full-time positions is less than the
number mentioned above, since many of the laborers
work seasonally.
2
See Table (2-12).
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TABLE 2-12
ECONOMICALLY ACTIVE POPULATION EMPLOYED IN CONSTRUCTION
(In Thousands of Persons)
Industry
1 330
1 689
Construction
226
294
Percentage
The Total
2.71
3. 05
of -Percentage of
Industries
17.0
18.0
1960 11 332 2 1117 408 3.C 19.0
1965 13 427 3 020 583 4.34 19.1
1970 16 750 3 636 804 4.80 22.1
SOURCE: "Proyecciones Demogrificas de la Repdblica Mexicana
Direcci6n General de Estadistica, SIC."
Year
1950
1955
Total
8 345
9 6142
-- J _ _ - -
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This particular feature has had special importance
in Mexico, since this country, as the majority of the
Latin American countries, is confronted with a serious
problem of unemployment and under-employment. During
1969 4.48% of the population economically active, de-
clared having worked three months or less out of the
year, and 8.C7% said to have worked 4 to 6 months. If
we consider as unemployed half of the percentages men-
tioned, we will arrive at a figure of unemployment of
8.51%. With an economically active population of 15
million inhabitants, the number of people unemployed
part of the time is approximately 1.3 millions.
According to Table (2-13), it becomes evident that
the problem of seasonal employment is more serious in the
construction sector than in all other economic sectors.
TABLE 2-13
Period of Employment of the Population
Economically Active in Mexico, 1969
(Percentage)
Months Agricultural Construction Other National
Worked Foresting And Activities Total
Fishing Sectors
From 1 to 3 4.57 6.24 4.29 4.48
From 4 to 6 10.13 11.41 6.36 8.07
From 6 to 9 8.33 11.43 4.78 6.47
From 10 to 12 76.97 70.92 84.57 80.4960
TOTAL 100 100 100 100
SOURCE: "Direcci6n General de Estadistica'" IX Censo.
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From the information on Table (2-13), it can be in-
ferred that the level of unemployment in the construction
sector could be estimated to be about 1CC,CCO individuals
for the year 1969.
In order to give a broader idea of the importance of
the construction industry in regard to the number of per-
sons employed, a breakdown of economically active popula-
tion by sector from 1950 to 1970 is included on Table (2-14).
The construction sector in Mexico could well be
considered as belonging to a country in development rather
than to an industrialized country if creation of employ-
ment and productivity of labor in manufacturing and con-
1
struction are taken as a point of reference.
These considerations are based on data that appear on
Table (2-15).
2.3 Particular Characteristics of Mexican Construction
In Mexico, as in many other countries, the construc-
tion industry has been developing from an occupation
mainly of handcraftsmen, where experience was more im-
potant than technical knowledge, to become one which re-
quires specialized training in technical and administra-
tive matters,
1
The labor productivity is estimated by dividing the
total production of the construction sector by the
total number of individuals employed in said industry.
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TABLE 2-14
ECONOMICALLY ACTIVE POPULATION BY SECTOR IN MEXICC
Year Total Active
Population
(In Thousands Of
Extra Manufactur-
Active ing
Industry
Persons)
Elec-
tricity
Construc- Agri-
tion culture
Services
98
118
142
206
ý23
240
258
278
298
"Proyecc
981
1235
1556
2175
2325
2483
2650
2825
iones
25
32
41
63
68
74
81
87
94
Demogro ficas. de la
226 4 867
304 5 468
408 6 144
576 6 863
616 7 C07
660 7 152
705 7 297
753 7 442
804 7 587
Repdblics
Mexicana; Poblaci6n."
Secretaria De Industria .Y Comercio. Direc-
cibn General De Estadistica,1966.
(*) ESTIMATED.
I·'~~r*~; ~ r c~- ~ c---·--- .
1950
1955
1960
1965
1966
1967
1968
1969
197C
8
9
13
14
14
15
16
16
345
713
332
792
347
924
523
142
783
SOURCE:
2148
2556
3041
3098
4108
4315
4532
4757
4990 -
2-41
'54
TABLE 2-15
a) Employment As A Developin
Proportion Of Economically Countries
Active Population
Construction
Manufacturing
b) Rates Of Growth Of
Employment
Construction
Manufacturing
3.9
11.1
1.3
4.64
Developed MYxico
Countries
7.2 3.6
13.8
1.8
1.6
6.5
c) Rates Of Growth Of
The Average Production
Per Worker
Construction
Manufac turing
0.1
5.8
3.3
4.1
0.7
1.0
SOURCE: -Paul Strassman : "Productivity, Construction.
And Employment. (Ref. 41) p.508.
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For some time, it has been the belief since the con-
struction industry turned out a different product for
each project, it.was impossible to make use of modern
planning and control techniques, which would permit the
best use of resources. This opinion has given rise to
a school which tends to give more importance to improvi-
sation or ability on the part of the contractors to confront
any unexpected situation, rather than to develop a syste-
matic mentality capable of forecasting and handling the
variances that many types of construction present.
This circunstance, plus the mentality that exists
in many sectors of the Mexican population of giving solu-
tions to present problems and of not considering the
1
future, has caused the construction in Mexico to pre-
sent several characteristics of instability that will be
discussed later in this chapter.
2.3.1 Cycles and Seascnal Changes. Mexican con-
struction suffers two different cyclic variations: one
2
with a periodicity of one year; the other, every six years.
The annual variation is not very noticeable and is
caused by three phenomena: (1) the rainy season during
the summer in the central region of Mexico, which is where
the majority of construction projects take place; (2) the
This assertion in particular true in -overnment
policies, which, in the ,1majority of cases, are not
studied at long range.
2
The Presidential term in Mexico is a six year period;
the president takes office on December ist., of the year
*U^ * A n C'I ^^+,nA r V-, 1 0 .1Y. di -r- 07r i R on- I ^nt~i n vps r -
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period of scarcity of unskilled labor, due to the cul-
tivation and harvesting of the principal crops, and (3)
the time when the annual investment budgets of the dif-
ferent government agencies are approved. In Mexico the
climate is rather mild, and with the exception of the
northern regions near the U. S. border, where a a pos-
sibility of inclement weather, such as hard freezes or
snow falls, may slow down outdoor work during the
winter; construction works are not influenced by changes
of temperature.
The.. first..cycle tends to increase the investment in
construction during January, February, and March and to
slow down during the summer months.(see Graph 2-7).
Of much more importance, is the fluctuation which
the demand for construction suffers at the beginning and
at the end of the presidential terms.
The other cycle begins with a retraction of invest-
ment during the first two years of every presidential
term, then it accelerates after the first half of the
term and comes to a peak during the 6th year. This vari-
ation is illustrated on Table (2-16).
The government, having control of the greatest part
of the demand for construction, has used over the years
the recourse of increasing or decreasing public invest-
ment to accelerate or slow down the course of the eco-
nomic cycle. On certain occasions, this has been used to
57
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GRAPH 2-7
CONSTRUCTION .INDEX
(1972-1975)
Index : 1970 Average = 100
Source: Based on Banco de Mexico Data.
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TABLE (2-16)
CHRONOLOGICAL DISTRIBUTION OF PUBLIC INVESTMENT,
BY ADMINISTRATION PERIODS
(in real terms)
1959-1964 Annua 1
% change
1965-1970% Annual%change 1971-1976 ArAu,,_% change
Six-year total
First year
Second year
Third year
Fourth year
Fifth year
Sixth year
SOURCE: Based on Banco de Mexico data.
100.0
11.0
13.4
16.0
16.3
20.1
23.2
100.0
12.7
15.4
16.0
17.4
18.8
19.7
21.8
19.4
1.9
23.3
15.4
100C.0
8.9
12.3
15.9
18.5
21.4
23.0
21.3
4.0
8.8
8.4
4.8
38.2
29.3
16.4
15.7
7.5
_ _ _ _ ~__~
_ ____ _ __ ____ __ I
_ __ __ ·1~···11111~····11··CIII-··~-·l~- 1
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restrain the processes of inflation, or, on the con-
trary, to go out of an economic recession. It is
convenient to emphasize that private investment in
construction is not large enough as to cover the sur-
plus in the supply of the industry produced by the
retraction of public investment.
During the 1950-1970 period, 1953 was the year in
which the effects of these fluctuations made themselves
most strongly felt. Total investment in construction
that ybar decreased by 19.7% as a result of a 27% de-
crease in public investment. Private investment de-
creased by 3%. In 1965, when total investment dropped
19%, the impact was less severe because of the estab-
lishment in June 1963, of the "Fondo Financiero de la
Vivienda," (Fund for the Financing of Housing) whose
objective was to channel a certain percentage of the in-
take into low income housing.
In 1971, the government tried to stop the process
of inflation by reducing the public investment. This
measure caused that the volume of construction decrease
that year about 2.61% compared to the year before. The
program of public works, that was initiated during the
second semester of the year 1972, began to balance the
production of the construction industry and the estab-
lishment of the "Instituto Nacional del Fondo de la
2-47
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Vivienda de los Trabajadores," INFONAVIT (National Work-
ers' Housing Fund) gave great impulse to construction.
Nevertheless, during that period the excessive demand
created considerable inflation which was reflected mainly
in the cost of construction.
The growth of public investment in construction
during the period '71-'72 was estimated at 13 percent
and that of private investment at 8.0 percent. Invest-
ments of the Ministry of Public Works rose 60 percent to
.a total of 4,611 million pesos, in contrast to 2,745
millions in 1971 when investment declined. The Nation-
al Public Works and Services Bank increased its invest-
ments by 287 percent in the first half of 1972 compared
to the same period in 1971. The amount of investment
rose to 1,000 million pesos by the end of 1972, compared
1
to 264 million in 1971 when it fell 17.2 percent.
S LTo illustrate the great increase oof investment
during those years, Table (2-17) is included here. This
table shows the investment of the Ministry of Pyblic
Works during the years 1969 to 1972.
.2.3.2 Instability. The Mexican construction firms
confront an instable situation which is in close rela-
tion to internal and external factors.
The construction industry, being a sector of low
1
Review of the Economic Situation in Mexico. "Housing
for Workers." Banco Nacional de Mexico.
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- TABLE 2-17
INVESTMENTS OF THE MINISTRY OF PUBLIC wORKS, 1969-1972
(Millions Of Pesos)
FISCAL YEARS
TOTAL
Maintenance
State Roads
Federal Highways
Federal Airstrips
Labor Intensive Roads
Construction of Rural
Acces Roads
State Roads
Bipartite Coopera-
tion
Tripartite
Cooperation
Federal Highways
Railroads
Airports
1969
2,761.1
85.6
468.3
.1.1
5.1
393.4
294.5
726.0
176.5
372.5
1971
2 744.7
1C3.9
584.2
7.4
9.6
115.9
373.6
432.6
786.3
.92.4
148.6
1972
4 611.4
174.4
671.
7..C
372.4
524.0
561.1
1 124.7
19.1
253.8
Percent
Variations
1972-1971
68.0
14.8
-4,7
3 790.9
40.3
29.7
43.0
-79.4
70.8
Sport Centers
Parks
Social Benefit Works
Municipal Works
Euildings for
Federal Gov.
General Expenditures
n,a
n.a
48.7
154.5
n.a
n,a
70.3
n.a
..- * GOVERN2MENT FISCAL YEIXES (September-August)
n.a Not Available
SOURCE: MINISTRY OF PUELIC 'iORKS
64.6
3.0
.62.9 -10.5
753.3
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intensity of capital, is a fairly accessible media for
establishing new enterprises. Very often, these new
enterprises are formed without experience or technical
knowledge adequate for functioning fn the competitive
market.
Many companies are created during each administra-
tion period with the sole. aim of taking advantage of
personal relations of its members with government of-
ficials. It is important to mention also, that con-
struction companies disappear at the end of a presiden-
tial period. In many ocassions, companies have been
formed to execute only one public contract, at the
termination of which these companies are dissolved,
sometimes without having completed the work.
The strong variations, that public investment shows
through the years, cause quite a number of problems to
the construction industry, since, during the period of
constraint of investments, the companies must reduce employ-
ees and expenses,.and sometimes may subsist in name only.
Moreover, the nature itself of the construction
work depends necessarily on a series of variables that
are beyond the capacity of prediction by technicians,
since an exact prediction would require great additional
expenses for exploration and studies. The climatic,
seismic, and other natural phenomena have a direct effect
in the progress and cost of the works of construction.
63
so much so, that there is practically no project in
which there is 100% certainty of obtaining a profit.
The construction industry, being subject to great
variations in its demand, has been confronted, in many
occasions, with shortage of materials which have direct
effect on the construction works in two forms' (1)
they cause delays in the execution of work for the
lapses of delivery of materials, (2) they originate
increase of prices according to the laws of supply and
demand.
In some cases, the distributors of materials for
construction have provoked artificial shortages of the
products, in order to increase the prices of those ma-
terials and obtain greater profits. Since in most of
the projects the construction materials are especified
by trade brand, there are not many alternatives of their
substitution.
These situations cause the unit prices, stipulated
in the contracts, to be normally subject to changes or
revisions, since the price of materials rises at a
rapid pace. As an example, according to the National
Construction Industry Chamber, the prices of construc-
tion materials increased 29 percent between May 1973
and May 1974.
Because of this instability, the owners of con-
struction companies tend to decapitalize them, since,
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as long as their investment is in the company, it is
subject to great risks.
Another cause of bankruptcy of a great number of
construction companies is the delay of payments by
government agencies. Because of these delays, the con-
tractor is, at times, forced to borrow money on his
profit, and, in many cases, the construction companies,
after having obtained considerable profits in theory,
are obliged to solicit financial backing, thus suffer-
ing some loses.
The preceding causes of Instability create another
cause-efect, since the contractors cannot depend on a
steady labor group, who will work continuously and
identify themselves with the company's goals; they have
to employ new workers in each project who often lack
the experience to do specialized work.
The eventuality of the employment of workers pro-
duces great variances of performance, which strongly in-
fluences the total cost of works. This, aggravated by
the fact that many of the projects in Mexico are made
up of labor intensive techniques, so they are affected
greatly by the productivity of this branch.
To solve these problems, it has been proposed to
create ceiling prices for the main construction materi-
als (the wages of the workers are usually related to the
1
minimum wages, which are revised every two years) and to
M
Minimum Wages, its definition and implications could
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forecast future construction demand to plan the capacity
of the industry. The first aspect has not been carried
out up to now, and some officers of the public sector
have expressed the opinion that the.government sector
should establish factories of construction materials to
supply its projects at accesible prices. As far as the
second. point is concerned, it has been sucessfully
carried out as has been seen in the studies already
mentioned in this work.
To give an idea of the number of contractors who
disappeared from the market annually in Mexico, we can
observe that, in the "Registry of Public Contractors
of the Federal Government," an average of about 900
1
new enterprises are registered each year. Considering
that the total number of companies in the Registry has
remained almost constant at 3,500 in the last few years,
it can be affirmed that, about 25% of the companies that
are registered for the performance of public works, either
desist from this intention of disppear every year.
2.3.3 -Rate of Growth. Even though the Mexican
construction has presented great variations in its volumes
of annual production, (for example, the growth of public
investment in construction was 4.6% from 1969 to 1970);
Miguel Montes de Oca: "Principales Problemas de la
Construcci6n," 1976.
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from 1971 to 1973, 17.6%, and from 1973 to 1974 it was
only 3.4%), its global growth has been outstanding
from an index volume of 10C in 1950 to an index of more
than 600 in 1974. Public investment at the end of 1975
reached 50 thousand million pesos, which allows us to
estimate that the total investment was 62.5 thousand
1
million pesos.
The growth rates on value added and employment
in construction in Mexico are appreciably higher than
those of other developing and developed countries. The
value added has grown in an average higher than 6% per
year, when employment has grown at a rate higher than
6.5% per year.
Dimitrios A. Germidis, in his book, "The Construc-
tion Industry in Mexico," mentions: "It is this vitality
(of growth) marking several sectors of the fast-expanding
Mexican economy, which has most attracted our attention
and testifies to the growing influence of the Mexican
construction industry."
The growth of this industry hes originated a consi-
derable shortage of capable technical personnel, for
which reason, it has been necessary to employ inex-
perienced personnel and the results obtained from work
I
BSource: Review of the Economic Situation in Mexico.
Accelerated Growth of the Construction Industry,
TRef. 3f ) p. 152.
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performed have not been as successful as desired. In
various areas of construction, there has been a lack of
personnel well trained in supervision and management.
For example, in the field of building of industrial
facilities, there is an acute shortage of experienced
personnel to carry out some specialities of this type of
work in the public sector. In the past, a great part
of these projects-were contracted by foreign companies,
who did not bother to transmit their technology to the
local personnel. This problem is being solved by
special training programs.
However, in spite of the rapid growth in the con-
struction industry, its capacity of production is still
below the level to meet the needs which the demographic
growth produces. It is estimated that, in 1974, the
housing shortage in Mexico amounted to 3 million units.
The construction of these dwellings would require an in-
vestment of: 3,000,CCC X $150,CCC (pesos) for each house
= 450,CCC million pesos, which would be equivalent to
more than half of the national gross product of Mexico
during that year.
A great part of the public investment completed
during recent years has been financed with foreign capital,
although for projects of difficult recovery, such as
low-income housing, it is not easy to obtain the necessary
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funds. Even then, the government has tried to face
this problem in different manners for the past two de-
cades. Judging by the results, the methods used have
not been very effective.
As far as the immediate future is concerned, it is
estimated that the construction industry will continue
growing at an accelerated pace. All the studies of
future demand (see pages 2-2C) have been surpassed by
the actual demand, and, if we consider the needs of infra-
structure that the rapid demographic growth (about 3.5%
annually) and industrialization of the country have
brought about, we can see that large investments will be
necessarily channeled through the construction industry.
Table (2-18), shows the demographic projection of
the Republic of Mexico and gives an idea of the future
needs of urban infrastructure.
2.3. 4 Profitability. The margin of profit, which
the majority of the construction industries plan to obtain
when preparing estimates of work, is rather high com-
pared to the one used in countries of greater industrial
development. An analysis of costs, where a profit of 10
to 15% of the total cost is included, is quite common
in this country.
Agencies of the public sector do not object in ac-
cepting work by which the contractor plans to obtain a
2-56
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TABLE 2-18
Projections Of The Population In Mbxico For The
Period 196C-2C10 (In Thousands)
Year
1960
1970
1975
(E) 1980
(E) 1985
(E) 199C
(E) 2C00
(E) 2010
Total 1
Population
36 046
50 718
59 8.85
70 219
81 451
93 161
115 937
141 5•27
Index Average Annual
Growth In %
100
141
166
195
226
259
4.1
3.6
3."4
3.2
2.9
2.4
2.2
393
Urban
Population(36.5)
13 157
(45.3)
22 823(50.4)
30 129(56.2)
39 407
(60.1)
49 703(65.1)
60 611(70.8)
82 061
(75.3)
106 421
(%) Rural
Popula tion(63.5)
22 889(54.7)
27 895(49.6)
29 756(43.8)
30 812
(38.9)
31 748
(34.9)
32 550(29.2)
33 876(24.7)
34 9C6
1i. Based on the estimates' of total population by
R. Alvarado, "El Colegio de iM4ico," considering as urban
population the one that lives in localities of more than
15,000 inhabitants.
2. According to the hypothesis that the reduction
of the rate of growth of the population totel from 3.4%
in 1975 to 3% in the year 2,C00, and, as a result of a
hiEh rate of urbanization, the present ratio, urban /
total, of 5C0 in 1975 will be of 75% in the year 2010.
E = Estimated.
SOURCE: Buelink, Horacio. Vivienda para Trabajadores no
Aaalariados. (Ref. 5)
(%)
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profit of 15%. Nevertheless, each time, the level of
competition is greater and then the margin of profit
tends to be lower.
Contracts granted by bidding should oblige the
bidder to perform the works in a more efficient manner.
Nevertheless, at present, a great number of contracts
are negociated, especially those of such magnitude,
that being too large or small, are out from the normal
volume handled by the government agencies.
The large margins of profit, obtained in this
industry, often due to instability of the market and
lack of well defined projects, have caused a high grade
of inefficiency within the industry, mainly in manage.
rial and financial aspects.
Work control is almost non-existent in Mexico, and
because of the high profit margins, the directors of
construction companies are satisfied with the profits
obtained and disregard profits not obtained due to
inefficient management.
Indirect costs of construction projects are higher
in Mexico than in other countries. The fact that the con-
struction industries are concentrated in the capital of
this country and the non-existence of local companies
work for a raising of the level of indirects. Other
aspects, which also raise construction costs, are the
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"unexpected costs" created by the -uncertainties of the
market, as well as the financial changes which are often
added to the construction costs, since payments of pub-
lic works is normally late. Some agencies require more
than a year to liquidate a payment of work performed.
It can be considered that there is a close relation
between the margin of profit and the stability of the
market, for the total expected profit is the ultimate
goal of the contractors.
A greater competency and stability in the market
will have necessarily as a result, a closer margin of
profit, which in turn, will conduce to more efficiency
in the construction industry. This can be achieved
through the use of adequate planning systems and con-
trol, as well as methods and materials for construc-
tion better suited to the conditions of the modern
building projects.
2.3.5 Research and Development in the Industry.
The Mexican construction industry is practically
autonomous as far as external technology is concerned.
Only in very specialized engineering fields that do not
justify the development of indigenous techniques, it has
been necessary to import techniques or "Know-How."
Civil Engineering in Mexico has distinguished it-
self, above all, in the areas of geotechical, engineer-
ing structures, seismic engineering, and construction
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methods.
In spite of great achievements in Civil Engineer-
ing in Mexico, it cannot be asserted that there may be
a tendency in the construction industry to invest in
its research and development.
Generally, in the Mexican companies, there is no
inclination toward systematization of management pro-
cedures, and, in many cases, these techniques have been
used only because of their novelty or in order to create
an image of an up-to-date company, rather than for the
advantages derived from their utilization.
Notwithstanding; this form of operation of the con-
struction industries in Mexico, consulting firms have
been established in all technical and administrative
branches relative to construction. This apparently in-
dicates that Mexican construction will be-chtnneled toward
the usage of more technical procedures in the future.
As far as the academic preparation of the managers
and technical employees of this industry, it can be safe
to say that even though, the law requires that all individ-
uals responsible of construction works must have a profes-
sional degree ("titulo profeslonal") in Architecture or
Civil Engineering and that they must be registered in the
locality in which they will work, the great majority of
individuals responsible for construction works, have no
professional title.
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Table (2-19) shows the number of titles registered
in careers related to the construction industry since
1900 to date.
Another aspect, in which Mexican construction can
have a great improvement, is in technical preparation
of the engineers, dedicated to construction, for very
few engineers have specialized or post-graduate studies.
Considering the urgent need of the country for
having an efficient construction industry, it is very
necessary to give impulse to the improvement of the pre-
paration of the Mexican engineers, especially in the
field of project management and system engineering.
I16
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TABLE (2-19)
TITLES OF CAREERS DIRECTLY RELATED TO THE
CONSTRUCTION INDUSTRY, REGISTERED IN THE GENERAL DIRECTION
OF PROFESSIONS, SECRETARY OF PUBLIC EDUCATION
TITLE 1901-30 % 1931-4C % 1941-50 % 1951-60 % 1961-66 %
Civil Engineering 494 80 378 78 813 79 1951 70 2697 66
Architecture 121 20 106 21 137 13 629 23 1594 27
Eng. - Arch. 3 1 79 8 193 7 329 7
Total 681 100 487 i00 1029 ICC 2773 C10 4620 ICC
1) The Engineer-Architect career is a title at professional
level offer at the "Instituto Politecnico Nacional"
Note: The total number of Civil Engineering titles registered
in the Secretary of Public Education was 11,700 until
1975, and corresponded to 66 percent of the total
of titles registered related to construction.
SOURCE: "Direccion General de Profesiones, Secretaria de
Educacion Publica."
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CHAPTER 3
CONSTRUCTION INPUTS
The economic ideal of the production factors would be
for each factor to reflect its productivity and availability
in its prices. The highest productivity factors would then
be utilized more intensively, and the opposite would occur
with the least productive ones. The result would be a more
efficient economic sector.
The relative influence, that the inputs have had on the
production function of the Mexican construction industry,
has been changing, and for instance, the relation between
the stock of fixed capital and the total value of salaries
paid, that is, the relation of capital intensity, has in-
creased from 0.36 in 1950 to 0.53 in 1967. These figures
indicate that construction tends to substitute less effi-
cient inputs, such as labor, for more productive ones, name-
ly, capital.
In contrast, we can see that labor, specially non-
skilled, is a more abundant input than capital. To explain
this, it is necessary to consider external factors, not
directly related to the economic process.
In the construction industry,- the cost of labor has
1
been deeply affected by the minimum wages. The last few
Minimum wages will be discussed more fully in Chapter 4.
_ _
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years, minimum wages have increased proportionally more
than the other factors of production.
This increase, from an index of 1CC in 1954, to one
of 324 in 1969, has caused the Mexican construction in-
dustry to create less employment than what was economical-
ly possible and that the rate of elasticity of substitu-
tion work/capital be greater than one. This high level
of elasticity of substitution means, that, in spite of
the raise in salaries, the total payroll decreased in its
1
percentage of the gross production and of the value added.
The productivity of the construction sector has been
growing steadily through the years. This growth has been
attributed to the economies of scale, the learning effect,
and the technological progress, as well as the mentioned
input substitution.
If a policy of wage control that would keep these
wages below the price index of materials would be estab-
lished, the decrease in labor participation would be avoided.
and, in this manner, its substitution would be less attractive.
After a time, this policy will have as consequence a
reduction in unemployment and subemployment, and, since the
cost of living is bound to continue rising, the workers'
income will be affected and the salaries will have to be in-
1
Strassman, Paul W., La Sustitucion del Trabajo por
Materiales o Capital en la Construccion en Mexico,(Ref. ll-D).
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creased. In this manner, a continuous cycle is estab-
lished.
From a social point of view, it is also convenient
to consider the priorities that the different national
problems present. For example, the labor problem could
be relatively solved by increasing employment of work-
ers in the construction industry, but this, in turn,
would cause an increase in the price of its products.
The economy of the country, because of a great
housing deficit and the lack of funds for its financing,
cannot cope with an increase in housing costs, since
this would mean a reduction in the number of houses to
be built with a given investment.
For this reason, it is of utmost importance to eval-
uate in detail the implications of substitution in regard
to the impact that these actions might have on the social
and economic problems of the country.
In order to give an over-all idea of the relative
importance of the production factors, Tables 3-1 and 3-2
are included. These tables show the Volume of Produc-
tion and Inputs of Mexican construction industry, as well
as certain ratios between said inputs. A year from each
presidential term was selected in order to avoid the
influence of cyclic variations. A growth rate of the
volumes of the construction inputs is also included in
1
this table.
1
SOURCE: Stressman, Paul W., La Sustitucion de Trabalo
por Materiales o Capital en la Construcci6n de Vivienda
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TABLE 3-1
VOLUMES OF MEXICAN CONSTRUCTION
(MILLIONS OF PESOS AT 196C PRICES)
1950
Gross Construction 6 864
Construction' (Value Added) 3 000C
Capital Stock 1 500
Fixed Capital 870
Depreciation 21
Wages and Salaries 2 400
Profits and other income 580
from Capital (2-(5-6))
1956
10 640
4 660
2 420
1 420
33
3 150
1 470
1962
14 710
6 440
3 680
2 210
56
4 160
2 230
ANNUAL
1967 Rate of
Growth
1950-1967
24 950 7.0
10,930 7.0
5 070 6.9
2 210 6.9
65 7.1
5 240 4.6
5 620 11.7
SOURCE: Strassman, Paul W., op. cit. (Ref. 11-D).
1)
2)'
3)
4)
5)
6)
7)
I _
_ ~---~e~I~ -- ---- - - I ---
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TABLE 3-2
CONSTRUCTION RATIOS (1960 PRICES)
1950
1) Wages and Salaries/ Value Added 0.80
2) Wages & / Wages &+ Materials
Salaries Salaries
3) Fixed Capital/ Wages
0.38
0.36
Total
4) (Depreciation + Profits/Capital) 0.39
& 'other
income from capital
5) (Wages & Salaries/Gross Conetruc-0.32
tion)*
6) (Current Wages & Salaries/Value 0.71
Added)*
1956
0.68
0.63
C,.45
0.61
0.27
0.61
1962
0.64
0.64
0.53
0.62
0.26
C.59
1967
0.48
0.48
0.50..
1.12
0.24
0.54
At Ourrent Prices
SOURCES: Banco de Mexico. Cfeatts.Nacionale9 y Acervos de
Capital, 1950-1967. Mexico, 1969.
_ __ _~I_ __ _ ___· I_
__ _)__
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Table 3-3 and Graph 3-1 illustrate the relative
variation of the prices of construction inputs from
195C-1967.
It is convenient to note three factors which
influence data taken from the National Accounts in the
construction sector, dealing with "wages and salaries"
and "profits and other income from capital" (superavit)
which are:
a) The figures relating to wages represent the
labor costs incurred by firms and not the sums received
by the workers. Part of these costs must be paid for
taxes, social security, and unid6n fees. Also, on occa-
sions, these wages are reduced by foremen or jobbers who
pay the worker lower wages than the ones reported to the
contractor.
b) A great number of construction works handled
by sub-contractors of labor, "destajistas" cause confu-
sion problems in determining the amount of profits for
these persons and the amount paid to the laborers.
c) The manner of determining profits in the Na-
tional Accounts causes much discussion, since these pro-
fits are figured by subtracting the other factors.
Aw,' - ýffl
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TABLE 3- 3
PRICE TRENDS OF MEXICAN CONSTRUCTION
:PRICE INDEXES. 1960 = 100.0
1956 1962 1967
ANNUAL
Rate of
Growth
1950-1967
i) Gross Construction Prices
2) Price of Materials
3)'Wages
4) General Index of Prices
36.8
38.9
34.0
.50.8
73.0 98.6
78.2 104.1
65.8 90.7
83.0 106.6
-SOURCE: Strassman, Paul W., Substitution of Materials or Capital
For Labor in Mexican Construction. (Ref. ll-D).
1950
127.3
115.4
144 .1
123.9
6.8
6.0
8.1
5.0
_ _____ __·_· I_ LI- _- _ ~·· ·-
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GRAPH 3-1
INDICES FOR: MATERIALS, LAEOR, BUILDING COSTS
AND WHOLESALE PRICES IN MEXICO,.
'60 '65 '70
INDEX: BASE 1960=100
SOURCES: REF. 9, 13 & 27.
250
200
15C
50
C! t
ces
1954'55
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from the total income.
Taking into consideration these limitations, cap-
ital productivity in this industry, that of labor, and
the trends of behavior, which are expected in these
factors in the inmediate future, will be discussed in
this chapter and in the one which follows.
The composition of the production function in hous-
ing construction was determined by Christian Araud in
"Efectos Directos-e Indirectos Sobre el Empleo en is
Construccion de Ocho Tipos Representativos de Vivienda
1
en Mexico":. ("Direct and Indirect Effects of Eight Re-
presentative Types of Housing in Mexico"). This study
points out the composition of the Production function in
percent, taking as basis, the cost of construction of
1000C square meters at 1965 prices. This was as follows:
Materials were between 58.2 and 74.1 percent of the total
cost; cost of labor between 22.7 and 32.3 percent (skilled
labor constituting 70 percent of the wages and non-skilled
30 percent), and machinery and equipment between 4.2 and
9.5 percent. (See Table 3-4).
2
Other studies indicate that the part devoted to sal-
aries was between 35 and 40 percent of the total direct
cost of housing during 1970.
1
Araud, Christian, Efectos Directos e Indirectos Sobre el
Empleo de la Construccion de Ocho Tipos Representativos
de la Vivienda en Mexico. (Ref. 11-B).
2
Strassman, Paul W., La Sustitucion de Trabaso Por Materiales
o Capital en la Construccion en Mexico. (Ref. 11-D).
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TABLE 3- 4
PERCENTAGES OF THE DIRECT COST BY COMPONENTS
OF THE PRODUCTION FUNCTION OF 1000 m OF
HOUSING IN 1965
TYPE OF HOUSING
Single-Family Multi-Family
Sand and Gravel
Cement.
Materials of Cement
Metal Accessories
Electric Materials
Agriculture
Minning
Oil
Chemistry
Machinery
Construction.
Transport and Services
Non-skilled Labor
Skilled Labor
11.68
1.55
14.72
7.02
8.80
0.40
6.22
8.47
1.21
17.87
2.36
0.12
7.99
11.58
10.47
1.36
12.63
14.04
8.03
2.05
3.25
7.99
1.25
18.31
1.93
0.11
6.50
12.49
10C.CO 1CC .0C
SOURCE: Araud, Christian, Efectos Directos e Indirectos Sobre el
el Empleo de la Construccion de Ocho Tipos Represntativos
de Vivienda en Mexico.
- -- ----- --
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This difference in the data may also be due to the
discrepancy between the relative increase of the cost of
the components, since labor increased 59 percent between
the years 1965 and 1970, while materials increased only
14 percent.
In general, the use of equipment in housing projects
has been limited to the utilization of mechanical elements
of vertical transportation of materials, as well as mixers
and welding equipment. The breakdown of direct and indi-
rect costs for the principal types of construction works
is shown on Table 3-5.
The great diversity of values in the percentage for
different types of works indicate that the policies of
use of intensive labor cannot be applied to all types of
construction. For example, in the area of construction
of dams, we can distinguish the low participation of labor
in the total cost (16.6 percent). This is partly true be-
cause, in the majority of cases, earth or rock-fill dams
have been constructed in Mexico. The construction of
this type of dams requires the intensive use of equipment
and, through it, of capital.
It may be surmised that the selection of this type
of structure has been due to technical reasons. Never-
theless, there have been opinions which state that these
3-12
86
TABLE 3- 5
AVERAGE SHARE OF COSTS BY TYPE OF CONSTRUCTION
IN MEXICO DURING 1973 (IN %)
DIRECT COSTS . INDIRECT COSTS TOTAL COSTS
Raw &
Other
Materials
Other Finance Other Profits
Costs Costs & Other
Items
Housing
Highways
Brid6es
Electri-
fication
:Industrial
Plants
Urban and
Rural Works*
Hospitals
Schools
Maritime
Installations
Airports
Telecommu-
nication
Dams
Irrigation
Works
Conduits
Average
.Labor
Costs
27.0
16.1
26.2
5.0
26.7
21.3
25.9
26.5
24.0
21.6
10.0
16.6
22.5
25.8
22.0
47,2
32.6
31.9
70.0
47.2
37.5
46.7
47.1
32.5
31.6
70.0
35.2
35.0
7.4
41.1
4.9
32.1
23.6
7.1
22.6
6.5
6.0
24.0
24.32 4
25.3
20.0
40.8
15.8
4.2
3.9
2.9
4.0
3.5
4.5
4.0
4.1
4.0
3.6
4.0
4.0
4.0
3.9
4.1
9.4
10.7
10.9
15.0
10.0
9.5
10.1
12.5
12.3
15.0
12.6
13.5
11.1
11.8
7.3
4.6
4.5
6.0
5.0
4.6'
6.1.
5.8
3.0
6.6
1.0
6.3
5.0
5.2
IC .0
100.0
100.C
100.0
100.0100.0
100.0
100.0lCO.0
100.01CC.0
100.0
100.0
1CO.0
Includes paving, sewerage, drainage, roadworks, etc.
SOURCE: Banco Nacional de M6xico, estimates. (Ref. 32).
_ --~-_ --- -- __ __
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decisions have been carried out only by considering a
narrow margin of solution and not by means of prelimi-
nary technical and economic study concerning the impli-
cations of other types of solutions. (i.e. concrete
dams which in theory would involve a greater use of
labor).
3.1 Capital
Two aspects of the resource capital in construc-
tion will be discussed in this section.
The first aspect will deal with capital as a re-
source within the construction firms, its sources of
acquisition, its use, etc. The second aspect corresponds
to its obtainment for financing the construction of public
and private projects.
In regard to the first aspect, the need for capital
in the construction sector keeps increasing in such a
form, that, at present, although this industry continues
being no-capital intensive, considerable expenses in cap-
ital goods, mainly machinery and equipment, must be covered.
Usually, construction firms obtain funds for invest-
ment of capital goods, as well as working capital from
the following sources:
a) Stockholder's equity
b) Profits from operation
c) Loans from credit' institutions
The first two sources may be considered limited,
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since the inherent instability of the construction mar-
ket (mentioned in chapter 2) causes share-holders to
maintain the working capital of firms at the lowest level
acceptable to fulfill all firm commitments. Furthermore,
the use of profits from other works as working capital,
is limited, due to the delay in the payment of public
works, as well as by the clauses in the contracts dealing
with the retention of a portion of the total cost (usu-
ally between 3 and 5 percent) as a guarantee for the cor-
rect execution and functioning of the facilities. This
percentage normally represents a great share of the profit
and cannot be liquidated until a year after the official
date of finishing the works.
The particular characteristics of the construction
firms, such as their instability, make it difficult to
obtain credit at banks or other financing companies.
Lack of knowledge of issues, dealing with construction,
is another reason that banks consider loans to these firms
a great risk.
It was necessary to establish the "Banco Nacional de
Obras y Servicios Publicos" (National Bank of Public
Works) in 1933 in order to obtain financing for construc-
tions of public works. This bank deals only with loans on
works directly dependent of the Federal Government, in
this manner excluding a great deal of the public investments.
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Among others, those excluded,are state and municipal works,
as well as works contracted by government-owned companies
like those of public facilities, i.e: "La Comision Feder-
al de Electricidad" (The Federal Copmission of Electricity),
"Ferrocarriles Nacionales" (National Railroads) and "Petro-
leos Mexicanos" (Mexican Oil Co.).
The National Bank of Public Works grants two types of
loans: 1) Advance credit on works, which normally repre-
sents 15% of the total value of the contract, but which on
exceptional occasions, may reach up to 25% of the same and
2) Credit on estimates, which cover 8C% of estimates of
work performed, approved by federal government agencies.
In order to be granted credit, contractors must pre-
sent a bail of guarantee of solvency which requires pay-
ment of a premium, the cost of which is included, at the
end, in the total cost. Consequently, this results in an
increase in expenses of the public sector.
As far as credits on public works other than federal
are concerned, the contractor must obtain credit from pri-
vate banks. Credit of this type is extremely difficult to
obtain because, according to Mexican law, a third party
cannot demand payment of debts related to contracts of
public works. Due to this and to the lack of fixed capital
of the construction companies, banks usually refuse to
grant this type of credit. Furthermore, banks will not
90
accept equipment as a guarantee, for it is difficult to
determine its condition and also because of its mobility.
Then, it is necessary to establish legislation, and cred-
it organisms within the government,, that will expedite
the obtainment of financing for all types of public works,
since the actual organization is creating a credit bottle-
neck, which obstructs the development of the construction
industry.
As has been mentioned, the use of capital has been
increasing and, it can be readily seen, that the trend to-
wards capital intensity, has been greater in the construc-
tion sector than in manufacturing during the last few years.
This increase has been partly due to the use of machinery
of high-productivity in heavy construction works during
this period. (See Table 3-6).
It is now, convenient to discuss the other aspect of
capital in construction, that is, in the form of invest-
ment in construction works. Private and public invest-
ments will be treated separately in this study.
The sources of private investment funds in Mexico for
commercial and industrial building are: private entrepre-
neurs; national and foreign commercial and industrial firms;
and banks that even when in some cases act as developers in
1
Germidis, Dimitrios A., The Construction Industry in
Mexico. p. 26, (Ref. 13).
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TABLE 3- 6
CAPITAL INTENSITY RATIOS IN CONSTRUCTION AND MANUFACTURING
ASSUMPTI ON
I . (1) ASSUMPTIONII (2)
Manu-
Index factur-
3.83 100.C00 35.11 1CC00.00
4.45 116.32 40.21 115.37
5.66 147.88
4.78 124.77
4.27. 111.66
43.91 125.04
43.5C 123.97
0.36
0.44
0.56
C .57
43.35 129.15 0.53
100.CO 4.20
128.63 5.09
155.32 5.98
159.37 6.49
149.10 6.88
1) Assumption I
Assumption II
Stock of fixed assets
Economically active population
Stock of fixed assets
Wages and salaries paid
(thousands of
persons per
worker)
(in pesos)
SOURCES: Dimitris Germidis, The Construction Industry in
Mexico.
-Cuentas Nacionales y Acervos de Capitsl, 1950-67,
Banco de Mexico, 1967.
Con-
struc-
tion
Index
Ma nu -
factur-
ing
Index
Con-
struc-
tion
1950
1955
196C
1965
1967
Index
100.CO
12 1.15
142.32
154.24
163.65
2)
--- --·111~
-C-- -- --
_ __ · _- ·-.. ·------ · ·... ·--
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the majority of instances limit their activities to grant
long term credits in the form of mortages on the land or
the building itself.
For investments in industrial .constructions, the gov-
ernment has established a fund for the development of in-
dustries in "Nacional Financiera" (National Financing Insti-
tution), which is the public financial institution of great-
est importance, since it administers, among others, the
funds obtained from the international credit organizations.
This fund is of fairly easy access to domestic entrepre-
neurs for financing building industrial installations.
For private housing construction, the main investors
are private banks, developers, and some construction com-
panies. The majority of these investments are oriented to
the construction of single family houses, of medium cost,
although lately there has also been a tendency to construct
condominiums.
The construction of high-cost housing is usually
financed by the owners, at times totally, and at others,
complementing their funds, with mortgages.
In the public sector, investments in housing construc-
tion are carried out through several institutions devoted
to planning and designing the construction of houses as well
as to the administration of funds for low-income housing.
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1
Some of these institutions Are: The National Workers'
Housing Fund (INFONAVIT), The National Institute for
Development of Rural Communities (INDECO), The National
Housing Institute (Instituto Nacional de la Vivienda,
INV), The National Bank of Public Works and Services
(Banco Nacional de Obras y Servicios Publicos S. A.,
BANOBRAS), The Housing Fund for Government Employees
(FOVISSTE), The Mexican Institute of Social Security Ins-
tituto Mexicano del Seguro Social (IMSS), The Operational
and Bank Discount Housing Fund (Fondo de Operacion y Des-
cuento Bancario a la Vivienda, (FOVI), The Guarantee and
Support Fund for Housing Loans (Fondo de Garantia y Apoyo
a los Creditos para la Vivienda, .(FOGA) and The Depart-
ment of the Federal District (Departamento del Distrito
Federal, Direccion de la Vivienda Popular).
Of these institutions, INFONAVIT, is the one re-
sponsible for greater contributions to the construction
of housing. This institution was founded in 1971, with
the purpose of complimenting action set forth by the Mex-
ican Legislature in the Constitution of 1917, whereby the
employers were required to make housing available to their
employees, provided certain regulations regarding workers'
seniority and location and size of the factories, were
1
A detailed explanation of each of these institutions
is presented by Dimitris Germidis in "The Construction
Industry in Mexico," pp. 31-32, (Ref. 13).
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observed. This institution relieves the employer of these
obligations, since its stipulations in regard to housing
for workers are: to finance and coordinate the construc-
tion of new houses, repairs and additions to existent ones,
and to offer credit for payment of debts incurred in fi-
1
nancing housing.
This institution operates with funds derived from a
contribution of the employers of 5 percent of workers'
regular salaries .(tax deductible) and from contributions
by the Federal Government, which sum amounted to 2,000
million pesos at the time of its establishment.
The principal sources for financing of public works
in the country are: taxes, fares, income derived from
issuing of bonds, and external loans. Other funds are
obtained from internal revenues of the budget, the super-
avit of operation of the state firms, and also from pri-
vate individual savings oriented to public works through
state banks.
Financial sources for roads are a good example of
public works funding. Taxes on consumption of gasoline,
natural gas, .diesel, tires, as well as on the sale of
automobiles and trucks are used for the financing of roads.
Another source is the fee charged for the use of bridges
and federal toll roads.
Since the rapid development of the country has created
1
Urquidi, Victor L., "Housing Construction and Employ-
ment in Mexico." (Ref. 11-A).
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a considerable shortage of capital, the demand in the case
of public works, has had to be satisfied with the obtain-
ment of foreign credits. These enable the country to
acquire funds from developed countries at lower costs than
the yields from said capitals in the national economy.
These loans have been complimented with issues of
public bonds and their offering on international markets
of capital.
The acquirement of external resources for financing
infrastructure works has been indispensable, for these
works hequire considerable investments and ample periods
of time for their recovery.
The volume and the priorities of investment in pub-
lic works have been experiencing modifications through
the years. In 1974, total investment in public works
amounted to 23,552 millions of current pesos (2,234 mil-
lion dollars) and was devoted, mainly, to irrigation,
seaport works, tourist infrastructure, housing construc-
tion, and rural development.
It is also important to cite the participation of
exterior credits on the financing of public works. As an
example, during 1971 to 1976, total investment in irriga-
tion works amounted to 6,500 million of pesos, of which
4,564 million (7C percent) were national funds and 1936
1
millions (3C percent) came from external credits.
1
Galicia, Pedro: La Participacion del Financiamiento
Exterior en las Obras Publicas, (Ref. 12).
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The international credit organizations, that have
participated actively in financing public works in Mexico
are: The International Bank for Reconstruction and Deve-
lopment and the Interamerican Development Bank.
Until January 31, 1976, the International Bank for
Reconstruction and Development had granted Mexico a
total of 41 loans which amounted to 2,250 million dol-
lars. Of these, 80.9 percent was devoted to partial
financing of public works. These credits were used for:
electrical works, 38.7 percent of the total; irrigation
works, 19.C7 percent; roads 14.7 percent; railroads 7.5
percent, with the rest being used for airports, seaports,
and other projects.
The Interamerican Development Bank had granted to
the country, up to that date, seventy-one loans for a
total of 1,078 million dollars of which 763.9 million
dollars (70.8 percent) were devoted to infrastructure
works.
These credits were channeled as follows: 65.9 per-
cent for irrigation works; 27.9 percent to roads, and
3.1 percent to tourist infrastructure.
The credits, which are negotiated to the exterior
and that are not duly channeled to productive invest-
ments, create great pressures on the balance of payments
and on the stability of the domestic currency.
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During the last two years, there has been a de-
crease in export and private investment in Mexico. The
balance of payments has shown a negative tendency which
fortunately has been counteracted in part by the dis-
covery of new deposits of oil, gas and other raw mate-
rials in the country.
The economic situation of the country has also been
affected by inflation at the national, as well as at the
international levels. (The increase in the domestic gen-
eral index of prices was 22.5 percent in 1974 and 10.5
1
percent in 1975). This phenomenum causes an increase of
the cost of capital goods and imported intermediate goods
which are necessary for the development of the domestic
industry.
Exterior credit contracted for financing public
works is positive provided it is channeled towards self-
financing projects or towards those that will render prof-
its, as is the case in those works which promote the ex-
porting of goods and services. The investments in infra-
structure can be. recovered through their function as promo-
ters of the economic development. In Mexico, the problem
of obtaining economic development with social justice has
been tried to be solved by means of investing of foreign
credits in works of easy recovery and high yields, and
the channeling of internal resources towards
Informe Anual, Banco de Mexico - 1975.
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social works, such as the development of rural communi-
ties, country roads, and low-income housing.
3.2 Materials
Construction materials constitute the principal
part of the total cost of construction in practically all
types of work performed in this country.
1
If the data from the "Eanco Nacional de Mexico" is
taken as a basis, it can be readily seen that the total
investment in construction materials during the year 1972
was: 56,608 millions of pesos X C.411= 23,266
Total production Share of millions of current
of the construc- materials pesos
tion sector in construc-
tion output
This amount represents approximately 1.86 billions
of current dollars.
Most of the construction materials used in Mexico
are of domestic origen. The use of imports in the total
cost of construction materials has been decreasing stead-
ily because of national policies of import substitution
in this sector. The importation of materials has been
limited to materials for industrial installations, and,
in a small volume, to finishing materials. On certain
occasions, due to shortages caused by the lack of plan-
ning the demands, it has been necessary to import indus-
See Reference 15, pp. 155-156.
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trial steel and certain types of tubing.
The construction projects in Mexico use, with few
exceptions, construction materials that can be obtained
from local sources.
The five most common materials used in construc-
tion, which have served in various studies as indexes of
prices of building, are: cement Type I, sand, scaffold-
ing lumber, clay bricks, and high strength steel bars.
For housing construction in Mexico, the main mate-
rials used in wall construction are clay bricks, "adobe,"
lumber, and cement. The materials used for roofing are:
cement, lumber, galvanized steel sheets, asbestos sheets,
treated cardboard or palm sheets, and roofing tiles.
The percentages and tendencies of materials used in
construction of walls in Mexican housing are summarized
on the following Table (3-7).
TABLE 3-7
MATERIALS USED IN THE CONSTRUCTION
OF WALLS, 1960-1970
YEAR BRICKS ADOBE LUMBER REINFORCED OTHER
CONCRETE
1960 31.3 49.7 9.2 0.5 5.4
197C 43.7 30.1 15.9 3.5 4.8
Change (in %) +39.6 -39.4 +72.8 +70.0 -11.1
SOURCE: Censos Generales de Poblaclon, 1960-1970.
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Lately, there has existed a tendency to substitute
materials which require a large amount of labor for their
placement, with those which require less man-hours in
this task. This is due to the high cost of labor in re-
lation to the cost of materials.
Paul W. Strassman mentions in his article on "Con-
struction Productivity and Employment in Developing Coun-
tries," ten innovations that raise the use of capital
1
compared to labor and their acceptance in Peru. Three
of these show a reduction of the cost of materials and
labor. The other seven reduce the cost of labor.
Only seven of these innovations were adopted in
Mexico, probably for the following reasons- 1) the cost
of labor has risen at a lower rate than in other coun-
tries and 2) the relations between labor and management
are better than in other countries, consequently, there
Ahe-few conflicts between the two parties concerned. One
of the mentioned innovations that has been used intensive-
ly in Mexico is the utilization of metallic forms in the
formwork of concrete walls. The adoption of this tech-
nique in construction of low-income housing has resulted
in a considerable reduction of costs end execution times.
However, it is necessary to consider the implica-
tions brought about by this change in the construction
procedures.
1
Those innovations were: vinyl tiles, plastic pipes, asbestos-
cement pipes, prefabricated external panels, metal wall forms,
prestressed ceiling beams, sand-lime bricks, lightweight machine-
made bricks, metal ceiling forms and tubular scaffolding.
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It would be expected that, because this new system
of wall construction reduced labor hours or work, unions
would oppose its adoption. However, this was not the
1
case in Mexico for the following reasons:
1) In Mexico, the specialization of the construc-
tion workers is more extensive than intensive, and, with
the exception of the experts on installations, most
laborers are able to do several types of work, more or
less related to their general specialty.
2) The labor unions are generally organized as
industrial syndicates; this means that they cover all
the construction crafts and specialties.,
3) The demand for skilled workers is so great
that the labor displaced by this technological change,
can be easily employed in more productive operations
in the same construction site.
The substitution of brick with concrete in wall
construction has meant a reduction of production of the
2
former. This is illustrated, together with the volumes
of production of other construction materials, on Table
3-8.
The material, most used in Mexican construction
1
These facts are only mentioned here, since they will
be thoroughly discussed in the next chapter that deals
with the role of labor in the Mexican Construction Industry.
2
These figures, dealing with the production of brick are
incomplete, for this material is produced at a sub-
industrial level.
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TABLE 3- 8
OUTPUT OF CONSTRUCTION MATERIALS
1969-1974
Production (tons)
Gray Cement ('CCC tons)
Corrugated steel bars
Seamless steel tubing
Seamed steel tubing
Structural profiles
Plane sheet glass
Copper tubinS
Baked bricks
1969
6,655
511,643
167,536
n.a
n.a.
68,362
5,263
188,615
1970
7,127
;575,799
185,121
n.a
n.a
81,769
6,305
166,675
INDEXES OF PRODUCTION OF CONSTRUCTION
Index 1969= 100
1969 1970 1971
Cement 100 107 111
Corrugated Bars 100 112 1C5
Seamless steel tubing 100 110 107
Cooper glass 100 120 130
Sheet Glass 100 120 127
Baked bricks 100 88 84
MATERIALS
1972
129
126
117
159
128
73
SOURCE: Ministry of Industry and Commerce,
Mexico.
Bureau of Statistics,
1971
7,372
539,427
179,478
n.a
n.a
86,847
6,842
158,977
1972
8,580
646,855
196,445
nb
n.a
87,840
8,345
137,825
1973
9,792
769,056
213,228
186,084
162,648
118,740
9,420
n.a
197
ic ,59s:
807,79-
236,7 C
20C4,1FC
204, 1C
88, 8•
13,35~
n.a
1973
147
150
127
180
174
n.a
197.4
159
158
111
253
13C
n .
_ __ _ __
_I _ _ ___
__ __ __ 
_··
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is reinforced concrete. The growth in the production of
cement has been parallel to the growth of the construc-
tion sector. Table 3-9 shows that the .production of
cement goes from an index of 1CO in. 1960 up to an index
343, in 1974. As a comparison,the index of volume of
value added grew from 1CC to 305 in this period. The
total volume of the domestic production of cement was
10,596,CC0 tons in 1974. Since concrete is practically
used in all types of construction, the development of
this industry is vital in order to fulfill the programs
set forth by the public sector. Within the last years,
considerable investments have been made to increase the
productive capacity of this industry, as well as to
open new centers of production with the aim of better
satisfying the demand which has been developing in the
interior of the country.
In spite of all these attempts to have a constant
supply of this material, during the years 1972 and 1974,
there were shortages, both at the local and at the na-
tional levels.
Planning public investment in the construction
sector may help to solve these capacity problems of the
industries that supply materials for construction. In
the work, "Planeacion de la Demanda de Construccionmen
1
en Mexico," the correlations between the total demsnd
1,
Corona, Leonel T., Modelo Economdtrico pare Predecir
la Demanda de la Construccion en Mexico.
TABLE 3- 9
ANNUAL PRODUCTION OF CEMENT, STEEL AND STRUCTURAL
PROFILES, IN THOUSANDS OF IETRIC TONS. 1950-1974
INDEX 196C = 100
CEMENT
YEAR PROD.('CCC Tons)
1950 1 388
1951 . 1 536
1952 1 640
1953 1 672
1954 1 765
1955 2 086
1956 2 276
1957 2 519
1958 2 496
1959 2 638
1960 3 C86
1961 2 984
1962 3 266
1963. 3 680
1964 4 338
1965 4 199
1966 4 800
1967 5 544
1968 6 008
1969 6 655
1970 7 127
0 1971 7 372
1972 8 580
1973 9 792
1974 r, -,6
INDEX
45.0
49.8
53.1
54.2
57.2
67.6
73.7
81.6
80.9
85.5
100I.0
96.7
105.8
119.2
140.6
136.0
155.5
179.7
194.7
215.7
230.9
238.9
278.0
317.3
343.4
STEEL BARS
PROD. INDEX
('000. Tons) .
83 36.4
95 41.7
111 48.7
158 69.3
202 88.6
175 76.8'
212 93.0
228 100.0
247 108.3
254 111.4
318 139.5
334 146.5
398 174.6
403 176.8
465 203.9
496 217.5
512 224,.6
576 252.6
539 236.4
646 283.3
769 337.3
807 353.9
STRUCTURAL PROFILES
PROD. INDEX I
('CCO Tons)
40
46
46
39
52
68
61
48
61
50
51
64
62
94
95
121
128
n.a
n.a
163
204
83.3
95.8
95.8
81.3
108.3
143.7
127.1
100.0
127.1
104.2
106.3
133.3
129.2
195.8
197.9
252.1
266.7
n.8
n.8
n.a
339.6
425.C
_ ---- ------ ____ _ __ 
__ -- - --
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of the construction sector and the demands for cement
and steel bars were determined with the results as
follows:
Ct= -17 957 4+ 28.45 dt . correlation coefficient C.994
Vt = -74 269 + 22.19 dt correlation coefficient C.987
where:,
Ct and Vt are the demands of cement and
steel bars in the year t, respectively (tons)
dt is the demand of the construction sector
(in millions of constant pesos).
From this, we can infer that the estimate of mar-
ginal consumption of cement and steel bars are 228.45
and 22.19, respectively, or rather, that an increase of
a million pesos (at constant prices) caunes Ha consumption
of cement ten times greater than that of steel bars.
The summary of predictions of demands of cement
and steel bars are presented on Table 3-1C.
TABLE 3-10
CEMENT STEEL BARS
YEAR
Demand in Increase in Demand in Increse in
'CCO tons. 'CCC tons. 'CCC tons. 'CCC tons.
1950 1 388 -
1960 3 086 1 698 229 -
1970 6 557 3 471 58C 351
198C 12 598 6 C41 1 167 587
SOURCE: Corona, Leonel T. Modelo Econometrico para
Predecir la Demanda de la Construccion en Mexico. Ref. 8
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Structural steel is relatively more expensive in
Mexico than in other countries. For this reason, even
certain types of structures, such as high rise buildings,
that are made of steel in the United States, are made of
concrete in Mexico City. Data from the Department of
Statistics of the Federal District indicate that in 197C,
from a total of 8,CCO buildings finished in Mexico City,
7, 183 (90 percent) were built using concrete as the main
material.
The production of structural profiles has not followed
a stable pattern of growth. Evidence of growth, however,
can be seen on Table 3-9, where production at present
appears four times greater than in i960.
In regard to the prices of construction materials, it
can be safely said that their increase was quite moderate
until 1971, year in which the excessive demand began to
originate large increases in the prices of materials. As
an example of these increases, it can be mentioned that
the index of prices of construction materials in 1974 was
30% greater than in 1973. During 1975 the increase was
less noticeable and, thus, from January to August 1975,
the index of prices rose about 9.3 percent. The greatest
increase was in nails with 84 percent; corrugated rods
with 45%; structural steel with 41 percent; and lime and
1
refactory bricks with 32 percent each.
1
SOURCE: Review of the Economic Situation in Mexico,
Construction Advancing, Banco Nacional de Mexico,
January 1976, p. 14.
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The index of prices of the five basic construction
materials, the index of the labor force, as well as the
index which includes the 20 most important building
materials according to prices in the construction of
housing, with a basis 100 in 196C, are condensed on
Table 3-11.
According to this table, the increase in prices of
the main construction materials was very moderate during
the period of 1954 to 197C. However, from this date on
the construction market has been unstable, and the exces-
sive demand and speculations with materials, plus the
absence of programmed investments for the purpose of in-
creasing the capacity for production of materials, have
originated increases of outstanding values.
The individual price fluctuations in each one of
the basic materials during the period 1954-197C (See
Table 3-12) were relatively moderate with the sole excep-
tion of lumber for scaffolding and formwork that increased
80 percent more than cement and steel bars.
3.3 Eouipment
The use of construction machinery for civil works in
Mexico has been steadily increasing. At present, in addi-
tion to the machinery, traditionally used in heavy construc-
tion, building works use much light equipment, such as
power tools, welding plants, etc. This facilitates the
performance of works.
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TABLE 3-11
.PRICE INDEXES OF MATERIALS AND LABOR
-1954-1970
YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
AVERAGE ANNUAL
GROWTH 4.7% 4.15%
INDEX
considering
-5 materials
68.2
76.0
80.7
93.0
97.3
92.2
100.0
102.8
105.8
104,4
113.8
117.6
' 118.0
123.6
128.9
LABOR
INDEX
1
9.32%
SOURCE: Subdirecci6n Thcnics de la CArrara Nacional de la Industria
de la Construccibn. Datos para Establecer Indices de la
Construcci6n. (Ref. 9).
-- -- --
-INDEX
considering
20 rmateri.ls
70.5
76.6
81.1
90.7
94.3
92.5
100.0
102.7
1C4.9
105.3
111.9
115.1
115.6
120.3
128.9
130.1
133.8
58.1
64.4
75.3
75.3
83.7
83.7
100.0
100.0
123.6
123.6
147.8
147.8
175 *4
175.4
191.1
191.1
228.9
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TABLE 3 -12
INDEXES OF PRICES OF MATERIALS
1960 INDEX= 10C
LUMBER For
YEAR
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963.
1964
1965
1966
1967
1968
1969
1970
form workCEMENT
63.5
65.4
71.2
88.5
88.5
88.5
100.0
101.9
101.9
100.C
100.C
103.8
100.0O
102.9
115.4
115.4
123.1
BRICK
SAND
58.3
66.7
70.0
78.3
83.3
83.3
100.0
112.2
100.0
113.1l
121.7
133.3
139.0
136.2
140.0
145.0
145.0
STEEL BARS
63.6
79.5
86.4
86.4
86.4
86.4
100.0
ICC100.0
100.0
100.0
131.8
145.5
163.6
190.9
190.9
187.0
203.2
SOURCE: Subdireccl6n Thcnica de la
de la Construcci6n. Datos
Construcci6n. (Ref. 9).
CAmara Nacional
para Establecer
de la Industria
Indices de la
66.3
74.6
76.1
80.4
84.8
84.8
100.0
100.0
106.5
106.5
130.4
130.5
130.4
150.0
158.7
165.2
165.2
75.2
86.2
90.7
104.1
112.9
100.0
100.0
103.6
111.0
107.1
116.2
118.1
118.1
119.1
119.1
119.1
119.1
-~~-~~  ~~- -- --- - ---
-- --
- ---
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This light equipment is almost all manufactured in
Mexico. Only very specialized power tools are imported
(i.e. pneumatic vibrators).
Certain types of heavy equipmept are manufactured in
this country, especially those of general use and of low
capacity. In this manner, heavy machinery of low to
medium capacity, such as bulldozers, trucks, mixers, graders,
cranes, dredges, compressors, etc., is made in Mexico.
Nevertheless, special equipment of high capacity is
imported in its totality. It can be said that approxi-
mately 5C% in cost of the heavy construction equipment is
manufactured in the country and the other 5C% is imported.
Total imports are of more importance, for the equipment
manufactured in Mexico use imported parts, mainly hydraulic
equipment and control mechanisms.
Two problems that the manufacturers of equipment
discuss are: 1) the defficiency in planning the con-
struction demand prevents the preparation of long range
programs for manufacturing. This fluctuation in the demand
reaches such magnitude that the number of units sold by a
manufacturers of motograders has been six times fewer in
1975 compared to the previous year. Since most of the
demand of this equipment comes from public works, prob-
lems of excessive production or scarcity of products would
be reduced considerably if the program of public investments
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was known, even if this were over a six period.
The capacity of exportation of construction equipment
has been increased by the involment of.Mexican construction
firms in works in South and Central America, i.e. A major
part of the equipment used by a Mexican construction firm
in the hydroelectric plant in Alto Anchicayd, Colombia
was manufactured in Mexico. This possibility of enlarge-
ment of market has been made easier by agreements of com-
mercial trade within Latin America through the ALALC fLatin
American Association of Free Commerce).
2) In the Latin American market, the exports of equipý-
ment have been limited because of the inability of manufac-
turers of financial institutions to grant credit for pur-
chases of Mexican equipment. Brazil has taken over most
of the market because of the fact that it offered better
credit conditions. It has been pointed out that the agency
of exportations of the Mexican government, IMCE, should
facilitate the obtainment of credit in purchases of Mexi-
can equipment.
The firms, involved in heavy construction in Mexico,
have found themselves confronted with a series of problems
in regard to their equipment which limit their efficiency.
Some of these problems are: The importing of replacements
and spare parts requires a permit from the Ministry of In-
dustries and Commerce. In order to obtain a permit of im-
port, it must be proven that these parts cannot be found,
112
substituted or adapted in this country. In some instances,
these parts could be made in Mexico, but due to the atti-
tude of the manufacturers of equipment of not accepting
parts not made in their own factori'es, this becomes dif-
ficult. Furthermore, some manufacturers are in the habit
of changing the numbers of the parts to keep local compa-
nies from duplicating them.
Lack of technical preparation, on the part of the
operators of construction machinery, lessens the efficien-
cy of equipment and subjects it to greater effort than that
of normal operation, thus causing more frequent repairs and
idle time.
In the construction industry there is not enough tech-
nical personnel who have the capacity to select equipment,
plan a program of maintenance and reparation, prepare a
criteria of substitution, etc.
The personnel employed is generally composed of me-
chanical engineers, who are more familiar with mechanical
design, than with work of supervision. Furthermore, since
their development within the construction companies is
limited, their motivation is also limited.
Other problems that influence costs of equipment, a
very important input in infrastructure works, are: lack
of adequate installations for repairing and maintaining
equipment, inadequate conservation, lack of capital, use
.~_'M
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of deficient or antiquated machinery, as well as the lack
of credit opportunities for acquiring machinery.
Although the intensive use of equipment may displace
a great number of laborers in certain projects, this should
not be considered a disadvantage for the economy of the coun-
try, since their greater efficiency helps to reduce the costs
of works, not only influencing the direct costs, but also
reducing total construction time, thus contributing to
reduce the indirect costs.
Other types of works, such as those of rural develop-
ment, country roads, and maintenance are carried out in a
more efficient manner by employing labor intensive techni-
ques which result in an improvement of the social condi-
tions for the workers of the region.
Finally, labor and capital, and its components, must
be studied from an economic point of view, taking into
consideration the demand and availability of resources in
the country as a whole.
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CHAPTER 4
MANPOWER IN THE MEXICAN CONSTRUCTION INDUSTRY
The study of the labor issues in the construction
industry must include both objective and subjective aspects.
To discuss only labor productivity, unemployment,
elasticity of substitution of labor and other economic is-
sues, more or less objective, may guide to a partial under-
standing of this input, which must be complimented with a
study of the human aspects of the work force.
Since 1970, several studies concerning labor's role
in Mexican construction have been made. However, these
works have only partially covered the human issues and have
been greatly influenced by tendencies of the sponsoring orga-
nizations. In studies made by economists, attempts are made
to find solutions through the government sector and labor
unions. In works carried out by members of the industry,
contractors and the construction chamber, the solutions are
directed toward actions to be executed by construction com-
panies, although, in this case, the function of the public
sector as regulator of the construction market is also emphasized.
On Chapter 2 of this work, the importance that the con-
struction sector has had as a source of employment during
the last years was mentioned. In order to reaffirm this im-
1
portance, the following facts can be considered:
1
Chavira Olmos, Miguel, Proyecciones Demograficas de la
Republica Mexicana, Secretaria de Industria y Comercio.
4.
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The Mexican population in 1975 was estimated at 60
million inhabitants. If 33 percent of them were econ-
omically active, 20 million would be in this category.
Since that year it was estimated that about 5 percent of
the economically active population was employed in the
construction industry, it follows that about one million
persons were employed in the construction sector.
By projecting these data, employment figures for
the year 1980 can be estimated. These include: a to-
tal population of 71 million inhabitants with a net rate
of growth of 3.4 percent; an economically active popula-
tion of a little over 24 million persons; and 6.4 per-
cent of EAP or about 1.5 million workers employed in
construction.
From these data, it can be inferred that the construc-
tion sector must increase its employment capacity 50 per-
cent in five years, which represents a rate of growth of
8.5 percent per year, in order to fulfill its share of the
projected national employment.
Nevertheless, if the tendency for the substitution
of work for capital continues, the growth in volume of
production will have to be greater than that of employ-
ment. For this reason, if the policies of utilization of
labor are not complimented by establishing incentives and
regulations to promote use of labor in the construction of
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public works, the role of this industry as an opening
to economically productive activities for unskilled
workers will be limited.
In the next section of this chapter, the origins,
development, and solutions of the different issues that
labor faces in the Mexican construction industry will
be discussed.
4.1 Supply and Demand of Labor
Labor in Mexican construction presents different
characteristics of availability in each level or branch of
specialty. The availability of workers ranges from an
over-supply of unskilled labor to a scarcity of highly
specialized workers.
Because of the non-existence of a unified criteria
to judge the level of qualification of the workers, and
the difficulty of establishing general criteria for such
varied specialties, it has been decided in several studies
to group the workers in only two main levels: unskilled
and skilled.
Thus, in relation to labor in construction, two
interactive markets may be identified: one composed of
the supply and demand of unskilled labor and the other one
of skilled labor. As will be seen later in this chapter,
the behavior of these two markets is quite different.
117
4.1.1 Volume and Growth of the Demand of Labor. The
construction industry, even in highly industralized coun-
tries has always been characterized by the large number
of workers that it employs.
In Mexico labor employed in the construction indus-
try, represented a little less than one fourth of the pop-
ulation engaged in industrial activities during the last
two years.
The growth of employment in this sector has been con-
tinuous. In the last twenty years, beginning in 195C, the
construction industry has increased its labor force more
than 3.5 times.
In 1950, 2.7 percent of the economically active popu-
lation was employed in construction. By 1970, this per-
centage had risen to 4.79, and, based on reliable esti-
mates, it is expected that growth will continue at the
1
same rate in the near future.
Table 4-1 shows the total number of persons employed
in each of the economic sectors and the participation of
their labor force in the economically active population,
as well as in the industrial sector, beginning in the year
1950 through the year 1970.
Compiled data of the percentages that the different
economic sector represent in relation to employment and
1
Germidis, Dimitrios A., E1 Trabao _y las Relaciones
Laborales en la Industria Mexicana de la Construccion,
El Colegio de Mexico, 1974. (Ref. 14).
TAPBLE 4-1
ECONOMICALLY ACTIVE POPULATION BY SECTOR IN MEXICO
TOTAL EXTRACTIVE MANU- ELECTRI ALL
YEAR ACTIVE INDUSTRIES FACTURING CITY CONSTRUC INDUSTRY 100 x 5 100 x 5 AGRICULTURE SERVICES .
POPULATION _ TION 6 1
(1) (2) (3) (4) (5) ( ) ( 7) (8) (9) ( 10
1950 8 345 98 981 25 226 1 330 17.0 2.7 4 867 2 148
1951 8 601 102 1 027 26 240 1 395 17.2 2.9 4 982 2 224
1952 8 866 106 1 076 28 254 1 464 17.3 2.9 5 099 2 303
1953 9 139 110 1 127 29 270 1 536 17.6 3.0 5 219 2 384
1954 9 420 114 1 180 30 286 1 610 17.8 3.0 5 342 2 468
1955 9 713 118 1 235 32 304 1 689 18.0 3.1 5 468 2 556
1956 10 015 122 1 294 34 322 1 772 18.2 3.2 5 597 2 646
1957 10 328 127 1 355 35 342 1 859 18.4 3.3 5 729 2 740
1958 10 652 132 1 419 .7 1 S I q1 1 6 ~I t C 8A 2 A317
1959 10 987 137 1 486 39 385 2 047 18.8 3.5 6 003 2 937
1960 11 332 142 1 556 41 408 2 147 19.0 3.6 6 144 ' 3 041
1961 11 781 152 1 663 45 437 2 297 19.0 3.7 6 287 3 197
1962 12 252 164 1 778 49 468 2 459 19.0 3.8 6 431 3 362
1963 12' 744 177 1 902 53 502 2 634 19.1 3.9 6 .574 3 536
1964 13 257 191 2 034 58 537 2 820 19.0 4.0 6 718 3 718
1965 13 792 206 2 175 63 576 3 020 19.1 4.2 6 863 3 098
1966 14 347 223 2 325 68 616 3 232 19.1 4.3 7 007 4 108
1967 14 924 240 2 483 74 660 3 457 19.1 4.4 9 152 4 315
1968 15 523 258 2 650 81 705 3 694 19.1 4.5 7 297 4 532
1969 16 142 278 Z 825 87 753 3 473 21.7 4.7 7 442 4 757
1970 16 783 298 3 009 94 804 3 636 22.1 4.8 7 587 4 990
SOURCE: Proyecciones Demograficas de la Republica Mexicana : Poblacion,
Secretaria de Industria y Comercio, Direccion General de Estadistica, Mexico, 1966.
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rate of growth of said percentages are presented on Table
4-2.
TABLE 4-2
BREAKDOWN OF THE ECONOMICALLY ACTIVE POPULATION
BY SECTOR IN PERCENTAGE FOR THE YEARS 195C, 1960C & 1970
YEARS
ECONOMIC
SECTOR 1950 1960 1970
TREND OF THE
RELATIVE PARTS ()
1950-1960 196C-1970
Agriculture
Extractive Industries
Manufacturing Industry
Electricity
Construction
Transports
Commerce and Services
59.5
1.17
11.76
0.30
2.71
2.55
23.19
55.5
1.25
13.73
0.37
3.60'
3.15
23.69
57.0
1.78
17.93
0.56
4.79
4.19
25.54
-6.7
6.8
16.7
23.3
23.5
2.2
SOURCE: Proyecciones Demograficas de la Republica Mexicana,
Direccion General de Estadistica, Secretaria de Industria y
Comercio, Mexico 1966.
According to data on this Table, the growth of labor
employed in construction has been considerable and continu-
ous since the increase in percentage of the total employ-
ment was 33 percent from 1950 to 1960,and practically the
same from 1960 to 1970.
By extrapolating this increase of the participation
-15.3
42.4
30.6
51.4
33.0
7.8
-- ~- -------- I
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of the construction sector and taking in consideration
the projection of demographic growth of the Republic of
Mexico, the mentioned employment growth for the years
1975 and 198C, of 1,C89,C00 and 1,54',CCO persons re-
spectively, are obtained.
Another form of estimating the future demand of
labor in the construction sector is by extra-polating
the productivity index (Value Added/No. of Persons
Employed). This index was $17,180 (196C pesos) in
1969. If it is considered that this index increased
18.7 percent between 1952 and 1969, it can be assumed
that the Value Added per person for 1975 would be $18,CCO,
and for 1980 of. about $20,C00.
According to the predictions of Wharton's Model,
the Value Added for Construction would be 21.3 billions
of 1960 pesos in 1975 and 29 billions in 1980.
By dividing these values by the estimate of produc-
tivity, the result will be the number of workers that
construction would demand in 1975. This corresponds to
21.3 X 10 / 18 X 10 3 = 1,183,0CO, and in 1980 to
29.0 X 10 / 20 X 103= 1,450,00C.
A third manner of determining the future demand is
by the correlation of historical data of employment in
the construction industry.
tL P"
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In one of the studies to predict demands, the fol-
lowing models for the prediction of the economically ac-
tive population and employment in construction were deter-
2
mined: E -8 345 240 + 2C4 337 t+ 1*106 t
t
2
E =226 495+ 7 181 t+1 117 t
c
Where E =Total Economically Active Population in year t
t
Ec= Population Employed in Construction
t =Time in years beginning in 195C
Using these formulas, the following results are
obtained: Population employed in construction in
.1975 =1,104,147, and in 1980 = 1 ,447,227.
The results obtained by using the three methods
described are quite similar, considering that the in-
formation, in which they are based, was not taken from
the same source.
Aside from the method used, the estimate of the
employment growth in construction came to about 400,CCO perso~ns
between the years 1975 to 1980. This means that the con-
struction sector is creating about 80,CCO new jobs per
2
year at present.
1
Corona, Leonel T., Modelo Econometrico para Predecir la
Construccion en Mexico, (Ref. 8.
2
It is convenient to note that in all of the employment facts
cited, full-time jobs are not taken in consideration but only
persons who are employed, independently of the period of
employment, through the year.
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This number may be modified by two factors, namely,
government policies of investment in works requiring in-
tensive labor and, the creation of INFONAVIT, which rep-
resented a great promotion of construction of low-income
housing.
The investment in low-income housing involves a stim-
ulation of the economy and an increase in employment op-
portunities. This creation extends beyond direct employ-
ment, since, according to G. K. Boon, the total effect on
the economy of a given investment in construction is 2.1
1
times that amount. For every peso invested, a demand of
19 cents is generated in commerce, 18 cents in the manu-
facture of non-metallic products, 2 cents in agriculture,
8 cents in mining, 6 in petroleum, 11 in wood and furni-
ture, 5 cents in the chemical industry, 13 in basic metal
industries, 13 in metal manufactures, 11 in services, and
102 cents in the construction industry.
The program of investment in low-income housing rep-
resents an annual expense of 5 million pesos. Estimating
an average cost per unit of 50,CCO pesos, it would mean
that 10C,CO housing units, with an average surface of
2 2
50 m could be built.
1
Boon, Gerard K., Employment Creation by Technology and
Output Variation in Mexico, (Ref. 11-C).
2
Victor L. Urquidi and Adalberto Garcia Rocha, La Construc-
cion de Viviendas y el EmEieo en Mexico, (Ref. 11-A).
123
According to studies made by "El Colegio de Mexico",
and, partly condensed in Tables 4-3 and 4 - 4 ,,the type of.
housing, most convenient for the creation of employment is
low-income multifamily units.
If the 100,OCC housing units, already mentioned, are
constructed annually, the total number of jobs produced by
this investment will be 126,000 positions, 74,0CC of which
will be within the construction industry.
This direct employment represents an additional in-
crease of 27 percent over the net annual growth of the
urban labor force of the country.
In spite of all of these predictions, the building of
100,000 units annually has not been carried into effect.
In 1975, it was estimated that only 25,000 units were
completed that year under this program. It is not con-
sidered feasible to have considerable increase for 1976,
since the additional demand created such a shortage that
it caused an increase in prices of materials of about 50C
percent in two years.
Even with these mentioned limitations, the invest-
ments in housing construction have had a great influence
in the labor demand in Mexican construction, for, if we
estimate that construction of these units employs 4C000Q
workers the first year, and 15,CCC more the following
years, this would mean that the first year the increase
would be about 5C% of the expected growth of employment
4-11
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TABLE 4-3
TOTAL CREATION OF EMPLOYMENT BY TYPE OF CONSTRUCTION _-
AND LEVEL OF TECHNOLOGY PER MILLION
PESOS INVESTED (1970C)
TYPE OF HOUSE
VALUE PER
1,000C m(pesos)
Total employment by level of
Technology
1 2 3 4
(men-veers)
,Single-family
. Low Cost
Average
Good
Luxury
384.472
615 969
901 218
1 360 313
Multi- Iarnily
Average 562,644
Good (up to 5 floors) 884,485
45.3 45.0
38.7 38.7
Good (more than 5 floors)l,C94,629 38.2
Luxury 1,687,873 35.4
Source: Boon, G.K., Employment Creation by
Variation in Housing in Mexico. El Colegio
Technology
de Mexico.
and Output
45.0
42.2
36.0
44.6
42.0
38.2
35.6
41.5
40.4
38.2
35.1
41.5
40.4
37.3
35.1
42.8
37.2
36.4
33.7
38.0
34.4
41.5
36.4
35.6
33.2
-- -r~- -rr Y-- -~-~L~---------
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TABLE 4-4
PERCENTAGES OF DIRECT AND INDIRECT EMPLOYMENT
CREATED BY INVESTMENT IN HOUSING
CONSTRUCTION IN MEXICO
DIRECT EMPLOYMENT INDIRECT EMPLOYMENT
Single Family
Low Cost
Average
Good
Luxury
Total
58.6
55.5
55.8
50.7
Skilled
54.8
51.0
52.1
48.1-
Unskilled
45.2
49.5
47.9
51.9
Total Workers
41.4
44.5
A4.2
49.3
Emplov-
ees
Prof
80.6 12.6 6.8
80.7 12.5 6.8
80.7 12.5 6.8
79.1 14.3 6.0
Multi-family
Average
Good (<5 floors)
Good (-5 floors)
Luxury
55.7
52.2
39.5
61.9
58.0
56.8
38.1
42.0
43.2
44.3
47.8
60.5
81.1 12.2 6.7
82.2 11.5 c6.3
83.2 11.7 5.1
Source: Araud, Christian, Efectos Directos e Indirectos de la
Construccion de Ocho Tipos Representativos de la Vivienda en Mexico.
TYPE
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in construction, and, in the following years, about one
fourth of the same.
1
Other sources have alluded to the influence that a
policy of low-cost housing construction would have on
employment. It is estimated that, in order to eliminate
the existent housing deficit, 25C,CCO housing units must
2be built annually. Allowing 6C m per housing unit, this
would mean construction of 15 million square meters, and,
since, on an average, 3.5 man-days are required to build
a square meter of low-cost housing, the total number of
days required would be 52.5 million per year. If 300
work days are considered per year, .the labor force re-
quired would be 175,000 workers for only this activity
each year.
The relative size of the demands for skilled and un-
skilled labor in housing construction in Mexico is ilus-
trated by the percentages that employment of each of these
two groups represented and the number of jobs created in
the construction of low-cost multiple-housing. Percent-
2
ages were: 61.9 skilled labor and 38.1 unskilled labor.
4.1,2. .Availability of Unskilled Workers. Unskilled
labor, available for employment in construction work, is
1
Ortega Carlos, La Mano de Obra en la Planeacion de la
Planeacion de la Industria de la Construccion (Ref. 28).
2
Boon, Gerard K., Creacion de Empleo por Variacion de Ni-
veles de Tecnologjia y de Producclon en la Vivienda en
Mexico, (Ref. 11-C).
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easily found in most of the country. Usually, these un-
skilled laborers are found in the locality where the work
is being constructed or in nearby places. If the works
are located in places, not easily accessible the workers
are contracted by foremen, "maestros de obras", in dif-
ferent cities and are transported to nearby towns, or are
housed in temporary facilities, located near the work
site.
In rural communities there is a large unemployment,
caused by the low-productivity of the agricultural sector
and the limited land available for cultivation.
The increase of the rural population, added to the
failure to increase land suitable for cultivation, this
creates a situation where the rural worker finds himself
unable to make a living from agricultural products, so he
migrates to the urban areas in search of employment. The
annual growth of employment in the agricultural sector
1
was only C.4 percent between 1960 and 1970.
In some parts of Mexico, where there is no irriga-
tion and the cultivation of crops is subject to weather
conditions, the rural worker is engaged in these activi-
ties only certain periods of the year; the rest of the
time, he finds himself unemployed and with no income.
1
Accelerated Growth of the Construction Industry, 1971-
1972, Banco Nacional de Mexico, (Ref. 331.
LL,1
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Taking into consideration these two types of unem-
ployment, it is easy to see that, in one instance, the
flow of labor toward construction is composed by immi-
grants, who having left their agricultural work, go to
the urban centers with the hope of finding employment
that will enable them to attain a better way of living.
The other flow, seasonal, is composed of the farm work-
ers who leave their agricultural tasks for certaiinperi-
ods of time (especially during critical times for agri-
culture) and go to the cities with the idea of increas-
ing their incomes by working temporally in construc-
tion as unskilled workers. (See Diagram 4-1).
DIAGRAM 4-1. INTERSECTORAL FLOW OF UNSKILLED LABOR
IN MEXICO
CONSTRUCTION
INDUSTRY
Permanent Flow
SSeasonal Flow
AGRIC ULTURAL
SECTOR
MANUFACTURING
INDUSTRY
\e I
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Besides this availability of rural origen, within
the urban centers a considerable unskilled labor supply
is also found. As an illustration of this supply the
underutilization of human resources in some of the main
urban centers of Mexico in 1969 is shown on Table 4-5.
The mentioned level of unemployment and sub-employ-
ment in the rural end urban sectors, and the fast pace
of demographic growth indicate that every new job in
the construction industry aids towards a better utiliza-
tion of human resources, until now unproductive.
4.1.3 Skilled Labor. The breakdown of employ-
ment by fields of specialization in urban construction
in Mexico, obtained from a survey performed in urban
1
works in the principal cities of Mexico shows that the
demand of workers of each level is as follows:
Unskilled laborers= 34.3%
Semi-specialized workers in exterior works (" oficiales" )=23.9%
Semi-specialized workers in interior works ("oficiales")a 6.6%
Specialized workers in interior works ("maestros"). Ah.9%
Specialized workers in exterior works ("maestros")% 8.8%
Eouipment Operators r9.C%
Welders= 8.7%
Other =4.1%
Germidis, Dimitrios A., El Trabajo_yles Relaciones Laborales
en la Industria Mexicena de la Construccion, (Ref. 14).
4-:7.
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TABLE 4-5
UNDERUTILIZATION OF HUMAN RESOURCES IN MAIN CITIES OF MEXICO,
1969.'' (In %)
CITY .
MERIDA
MEXICALI
FEDERAL DISTRICT
VERACRUZ
SAN LUIS POTOSI
TIJUANA
TORREON
CHIHUAHUA
LEON
CIUDAD JUAREZ
GUADALAJARA
MONTERREY
CIUDAD NETZAHUALCOYOTL
UNDEREMPLOYMENT RATE
42,3
40.2
35.3
32.7
29.0
28.7
27.6
25.9
25.7
22.6
15.1
14.1
.. UNEMPLOYMENT RATE
2.6
5.4
4.9
3.3
4.4
4.5
4.1
4.6
3.0
5.6
3.2
3.8
6.3
Note: Considered underemployed are all members of the economically
active population having declared an income inferior to minimum
wages in effect, and those who work to assist their families in the
main traditional activities without receiving remuneration.
Cities of more than 2CC,CCO inhabitants.
Source: IX General Population Census, Ministry of Industry and Com-
merce, Bureau of Statistics. Teken from Study Group for the Employ-
ment Problem: The Occupational Problem in Mexico; Magnitude and
Recommendations.
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The limits of each one of thes'e levels of qualifica-
tion cannot be considered well-defined, since in differ-
ent places the qualification of laborers vary according
to the criteria of the foremen ("mae.stros").
The. qualification of the construction workers is by
means of practical training on the job. The process of
development of skills is usually as follows: the worker
enters the industry as a laborer doing general tasks such
as carrying and mixing materials. On acquiring experience,
he is employed as an assistant to the semi-specialized la-
borer; later, on having enough practical knowledge, he is
considered a semi-specialized worker or "oficial". Finally,
after he has had a great experience, generally of more than
15 years in different types of work, he is considered fore-
man, "maestro", which is the highest grade of the construc-
tion worker in Mexico. In the Majority of cases, these
"maestros" act only as supervisors of the works.
In relation to the availability of skilled workers in
Mexican construction, it can be affirmed that in the last
few years a growing shortage of this resource has been
detected. This is specially true in certain special fields,
such as highly qualified electricians, plumbers and welders.
The growth of the supply of skilled workers is limited
because of the fact that there are practically no technical
training program for laborers in the Mexican construction.
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(At present, there is only one such program for heavy
machinery operators) and all the training is practical
and carried out without a formal plan.
Another factor, which limits the goals of these
programs, is the difficulty of training personnel by
doing practical works, and, at the same time obtaining a
high grade of performance from inexperienced workers.
Although the periodic shortage of skilled workers,
specially in the final years of the presidential terms,
has been increasing, it has not reached the magnitude,
nor the permanent nature that has affected the devel-
oped countries where it has caused serious problems in
several industrial sectors.
This limited availability of skilled workers is
considered one of the main factors which curtail the
development of the construction industry.
4.1.4 Cost of Labor. For 1972, the total emolu-
ments paid in wages and salaries into the construc-
tion- sector were estimated at 12.5 billion pesos; these
corresponded to 16.2% of the total national wages and
salaries paid. Since the total number of workers em-
ployed that year was 9CC,CCO, the average salary paid
per worker in construction could be figured to be 13,9C0
pesos that year, or 38 pesos per day (about 3 U.S,.dol-
lars). Although this salary is higher than the national
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average, it is the lowest wage paid in any economic
_1
activity in Mexico except the farming sector.
An investigation carried out during the year 1972
obtained the following results regarding average weekly
incomes of workers with different levels of oualifica-
tion, engaged in urban construction.
TABLE 4-6
AVERAGE WEEKLY:- INCOME OF CONSTRUCTION WORKERS
QZUALIFICATION INCOME IN PESOS
Laborers 231
Semi-skilled Workers
Interior works 309
Exterior works 275
Skilled Workers
Interior works 353
Exterior works 446
Machine Operators 410
Welders 333
Other 348
Extra hours are not included.
1
Review of the Economic Situation in Mexico. Accelerated
Growth of the Construction Industry, T•(Rf. ).
2
Germidis, Dimitrios A., El Trabajo y las Relaciones
Laborales en la Industria Mexicana de la Construccion,(Ref. 14
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Table 4-6 shows the great variation in the average
salaries ranging from 231 pesos per week for unskilled
workers to 446 pesos for specialized workers who do
exterior works. This difference represents 93% of the
lowest salary.
Salaries in the construction industry are not
directly related to supply and demand of labor. Due
to the employment of a great volume of unskilled labor,
who usually earns the minimum salary, the level of this
salary determines the cost of labor.
It has been the practice in the Mexican construc-
tion industry, as well as in other economic sectors to
use the minimum salaries as models which not only affect
the salaries of unskilled workers, but also serve as
basis to determine the salary levels of skilled workers
and even piece wages.
Workers in the construction industry are usually
paid a daily or piece wage. Payment for piece work is
much more common among skilled and semi-skilled workers,
while the practice of paying wages on a daily basis
usually applies to unskilled workers ("peones").
The different basis for payment of construction
workers and the percentage of workers paid using that
basis, by level of qualification, are presented on
Table 4-7.
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TABLE 4-7
BASIS FOR REMUNERATION OF WORKERS, BY
SKILL LEVEL (IN PERCENT)
SKILL LEVEL
LABORERS
(BY DAY, SHIFT OR WEEK)
FIXED SALARY PIECE- HOUR OTHER TOTAL
WORK
Semi-skilled Workers
In Exterior Works
In Interior Works
8.579.1
53.1
75.7
40.2
21.3
6.0
3.3
1.5
6.4 1co0.
3.4 100.0
1.5 100C.0
Skilled Workers
In Exterior Works
In Interior Works
Machine Operators
Welders
Other Specialties
TOTAL
66.7
56.5
76.7
66.7
69.3
68.5
22.9
37.7
15.6
25.3
12.8
22.4
2.1
5.8
2.2
4.6
8.3 1CC.C
- 100.C
5.5 1C00.0
3.4 100.o
5.1 12.8 100.O
SOURCE: Germidis, Dimitrios A., El TrabfJo_y las Realaciones
Laborales en la Industria Mexicana de la Construccion, p. 119,
TRef. 14.
1CC.C
_ __
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In Mexico, legal minimum wages are determined every
1
two years by regional commissions consisting of repre-
sentatives from workers' organizations, employers, and
from..the-.overnment. These commissions base their rec-
ommendations on exhaustive economic studies of the cost
of living and pattern of general development in each
particular area of the one hundred eleven into which
the country is divided for this purpose.
Minimum wages are determined in this manner for un-
skilled urban workers, farm workers, and certain cate-
gories of skilled workers under the name of "minimum
professional wages"
Most of the specialities that are found in construc-
tion are not included in this "minimum professional wages".
These have to be determined after negotiations between
unions or workers representatives and the construction
companies. These wages are usually established propor-
tionately to the minimum wages paid for unskilled work-
ers and their increase.
Though the minimum wages are figured by taking
into consideration the cost of living and in particular
the cost of "staples", the increase of the minimum
wages has been usually much larger. than that of the cost
of living.
1
During 1974 and 1975, there were three exceptional
increases in the minimum salaries as a result of the
high index of inflation during that period and also
because of pressures exerted by the labor sector.
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The purpose of the minimum wages if to provide an
adequate income for the worker so that he may be able
to satisfy his basic needs and those of his family.
The fast rate of increase in the minlimum wages com-
pared to the cost of living means that the standard of
living of the worker is better now than in the past.
Other factors which directly affect the cost of
labor are the fringe benefits, which include Social
Security, Housing for workers (INFONAVIT), vacations,
compensations, and union fees.
Since in Mexico, the real salary is computed by
using as a basis 297 work-days, after excluding Sun-
days and holidays, and substracting one percent for
education (usually paid by the employer), the nominal
salary must be multiplied by a factor of 1.241.
The cacation fees and Christmas compensations do
not influence greatly the cost of labor, since only the
workers who have been continously employed more than a
year have the right to these benefits, thus in the ma-
jority of cases, this is not applicable to construction
workers. Other bonuses are generally presented as a re-
ward to laborers and foremen for high productivity and
as an incentive for a better performance in works.
The union fees are usually discounted from the work-
ers' salaries, although some contractors choose to pay
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these fees with the idea of having better relations with
the unions and workers.
The contributions to the fund of the Housing for
Workers (INFONAVIT) amounts to 5% of. the nominal daily
salary of the worker or the equivalent in the case of
piece work. Contributions to this fund and to Social
Security are tax deductible.
The Social Security fees are figured as a percentage
of the nominal salary of the worker, and varies, increas-
ing as the salary of the worker increases. A portion
of this percentage is paid by the worker and another por-
tion by the employer. Minimum salaries are excluded by
law from all deductions, so the Social Security fees for
workers receiving these salaries are entirely paid by
the employer.
Social Security covers medical expenses of the
worker and his family, provides for old age pensions and
death expenses. It also offers other services, such as
recreational facilities, sport centers, and courses in
arts and crafts.
Most construction workers do not take full advan-
tage of these benefits because, due to their low level
of instruction, they are not aware of such advantages.
Besides, the bureaucracy of this type of organization
establishes a series of requirements which make it very
4-26
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difficult for the worker to make use of these services.
The affiliation of construction workers to Social
Security is almost unanimous. According to data of the
previous mentioned investigation, 75% of the workers
engaged in urban construction are affiliated to the
Social Security. For union workers, the percentage is
higher, since 9C% of them are in Social Security.
It is estimated that the fringe benefits as a whole
raise the cost of labor approximately 50% over the nom-
inal salary.
4.1.5 Government Policies. The great increase in
the cost of labor compared to the cost of capital mate-
rials and equipment has originated a tendency to sub-
stitute this input, since its cost does not represent
its productivity not its scarcity.
In order to retrain this tendency and create new
jobs in urban and rural sectors, the government has under-
taken two programs: the first one, geared to the rural
sectors, deals with the labor intensive roads; the sec-
ond one for urban communities concerns construction of
low-income housing.
The problem of rural unemployment may be explained in
its origen by considering that the slow development of the
agricultural sector has kept this sector from creating
enough employment for rural labor. These workers have
4-27
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remained unemployed at home or migrated to the urban
centers in search of employment'.
The agricultural sector decreased in its partici-
pation of the gross internal _pr6diuot. f-omi a 171.8 peroehit
in 195C, to a 10.1 percent in 1975. The participation
of this sector in employment was 4.9 millions of per-
sons employed in 1950 (58 percent of the population
economically active), while in 1970, it only increased
to 5.1 millions (39 percent of the population economical-
ly active). _
Unemployment in the agricultural sector is also
caused by the low level of income derived from this sec-
tor. The average daily wages of a farm worker was 8.CC00
pesos in 1974 which corresponded to less than 25 percent
of the minimum rural salary, 32.57 pesos (average) at
2
that time.
The growth of the rural population in this country
and the lack of employment opportunities has created
great social unrest,-which has been felt mainly in heav-
ily populated regions and in the ones where agricultural
production is meager.
Since the creation of employment in the indu.'.
tnial-sector, requires considerable investments, the con-
1
Banco de Mexico, S.A., Informe Anual,.Mexico, 1974. (Ref. 4).
Data from the investigation for evaluating the results
of the program, Labor Intensive Roads, S.O.P.., 1975.
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struction industry which does not r-equire these huge
investments, is the best sector for creating occupa-
tions in the rural areas. Also, since construction
sector employs workers with little or no previous
training, farm laborers are easily hired.
Until the end of the last decade, the policy of
the construction of roads in Mexico had been oriented
to the formation of a main system of roads, measuring
71,520 km. in 1970, of which only 20 percent were in
farm roads. This meant that about 15 million inhab-
itants who lived in communities of less than 2,500
inhabitants had no effective means of communication.
To provide means of communication for these
towns and integrate these 15 million inhabitants to
the national economy, it was necessary to establish a
six-year program which involved the construction of
15C,000 kilometers of roads with labor intensive tech-
niques and which represented a total investment of
7,500 million pesos.
The particular characteristics of the type of
roads selected, short length (an average of 10 km.),
low volumes of work, and scattering of work, lent them-
selves to the use of labor intensive methods of con-
struction.
It was estimated that the labor intensive techniaues
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are advantageous, from a social point of view, by the
creating of unemployment, and, from an economic one, by
avoiding the outflow of domestic currency.
An investigation, carried out in 1975 to evaluate
the results of this program, mentions the following data:
From 1971 to 1975, 64,0CC km. of roads were constructed
with a total investment of 4,596 million pesos. Of this
amount 6,000 communities, with a population of about 6
million inhabitants were given means of communication.
The relation between main roads and farm roads is
now 54 to 64 percent, which means a better utilization
of roads.
The number of meters in roads per square kilometer
2
of territory increased to 92 m/km
Finally, this program helped to relieve the prob-
lem of the rural unemployment, since it employed, even if
only for short periods of time, nearly 7 percent of the
rural unemployment.
The problems of urban unemployment have also been
the object of study by government agencies. The con-
struction of housing for workers has been particularly
subject to analysis regarding the use of different buil-
2
ing techniques and their employment content.
1
Ca.mines y Mano de Obra. Secretaria de Obras Publicas,
Mexico 1975.
2
See pages 10 to 13 of this chapter.
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Nevertheless, relative to housing construction, no
especial program or incentives to promote directly the
increase of the participation of labor have been stablished.
In the event that a policy of incentives, to pro-
mote the employment of labor in construction, is not
defined (probably through__fiscal ineCntivie) 'If-:erforts
exerted in studies, investigations, and discussions will
be useless, since the high cost of labor and its low
productivity necessarily will involve an increase in the
costs and risks to which the construction industry is
subject.
4.2 Human Aspects
Labor productivity is directly related to the level
of instruction of the workers, as well as to the work
conditions and personnel motivations.
In order to understand the low productivity of the
labor factor in the construction industry, it is necessary
to be informed as to the training of the average worker,
his level of instruction, and his income. A survey made
during the years 1971 and 1972, and summarized in the work
by Dimitrios Germidis, "El TrabaJo y las Relaciones Labora-
les en la Industria Mexicana de la Construccion" has made
possible the obtainment of pertinent data concerning these
characteristics of labor in the construction industry.
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According to this study in urban construction work,
performed by interviewing about 1,CC00 workers, the average
age of the construction worker is about 25 years of age,
although the majority of unskilled wprkers are younger.
Graph 4-1, shows the distribution of laborers by ages ob-
tained from this investigation.
The instruction of construction workers is meager,
even though the majority have had some elementary instruc-
tion, and only 11.8 percent to 17.8 percent are illiterate.
This percentage increases in the case of unskilled workers.
Other facts indicate that a relation between the level of
instruction and the level of salaries definitely exists.
In relation to the movility of workers, it can be
noted that in construction work, 80 percent of the work-
ers live with their family and only 20% leave their fam-
ily in their place of origen.
Approximately 60 percent of the workers are married,
the remaining 40% being single. In the case of unskilled
workers, more than 50% are not married, probably due to
their being younger.
The majority of these workers do not own land or
houses and generally live in rented homes or with relatives.
As far as their place of origin is concerned, 80 per-
cent of the workers were born in a different place from
where they work, their birthplace being in a rural area.
The reason for this imigration was in 55 percent of the
GRAPH 4-1
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cases to better their income.
Another very important aspect that must be consid-
ered is the work conditions. The Mexican construction
works, facilities which make work pleasant for the
workers, such as, dining rooms, baths lighting, secu-
rity, etc., are practically non-existent.
In the construction industry, there is no motiva-
tion on the part of the laborers due to the little im-
portance that the contractors give to the working condi-
tions of the laborers an the lack of identification of
the workers with the works, with the firm, and with
their fellow workers. Reasons for these are, respectively,
works of short duration, no permanenently places and
periods of time.
The lack of security in the job, its seasonally,
its instability, and professional risks make the posi-
tion of the construction worker even more difficult.
Futermore, the earnings of the workers of this
sector are considerably inferior to the ones in other in-
dustries. For this reason, it is easily understood that
highly qualified construction workers, except those with
skills specifically related to construction, i.e. masons,
tend to emigrate to the manufacturing industry.
The internal organization of Mexican construction
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work has a rather peculiar structure in regard to hier-
archy of the workers which probably has its origin in
the old construction artisans guilds. The general clas-
sification of construction workers, eccording to their
grade of specialization and craft is illustrated in the
next figure:
4-2. CLASSIFICATION OF CONSTRUCTION WORKERS IN MEXICO
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.hT'hfirih of workers is mainly handled by inter-
mediaries, usually foremen. Only in a small number of
cases, contracting is done directly between the laborer
and the construction firm.
In a region of Mexico where the labor unions have a
special strength (Tampico and Ciudad Madero) the recrui-
ting of labor is done through the labor unions.
The practice of hiring through intermediaries or
foremen is very common. The majority of skilled work-
ers are hired in this manner while the unskilled, are
contracted by the firm in the work site.
This practice of employment by intermediaries has
given place to abuses against the laborers. In this
manner, on paying salaries through these intermediaries,
it is the custom to discount a percentage from salaries
as a fee for remaining in the job and for the hiring.
It is important to note that 76.2 percent of the
workers receive their pay through intermediaries or
"maestros" (jobbers) and only 21.8 percent receive their
1
salaries directly from the construction firm.
Another way of paying workers is done through the
intermediation of labor. Where this is the practice,
the intermediary receives the total pay for the work ex-
ecuted by laborers under his charge, and he in turn pays
their salaries and deducts his fees.
-0@rTimdin, Dimitrios A., El Trabajo y las Relaciones
Laborales en la Industria Mexicans de la Construccicn, (Ref. 14).
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This last method of contracting workers has been
widely extended in Mexico, particularly in the construc-
tion of housing units.
4.3 Labor Legislation Unions and Labor Relations
The construction worker finds himself in a disad-
vantageous situation in relation to the firms because of
the characteristics of instability, mobility, and tem-
porary character, of the employment. The labor legisla-
tion must be aware of this situation to protect the laborer
by assuring him of just treatment, while, at the same time
taking care that these measures will not make this sector
less attractive for entrepreneurs.
This equilibrium between the interests of the work-
ers and those of the entrepreneurs is usually obtained
through negotiations between the labor unions and repre-
sentatives of the industry.
In Mexico a mistaken orientation of policies of the
construction unions has resulted in a weakening of these,
in such a form, that, if the benefits which the workers
enjoy, are examined, it will be noticed that these have
been obtained due to pressure from confederations of work-
ers at the national level, rather than to negotiations
by the construction.unions.
4.3.1 Labor Legislation. Labor legislation has its
foundation in the Article 123 of the Mexican Constitution
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and is regulated through the Federal Labor Law.
This law establishes the rights and obligations
originated from the exercise of a profession or the per-
formance of a service. Among these rights is the one
which establishes the right of the workers to organize
as a union either as an employers' union or workers' union.
Federal Labor Law regulates the length of the work
day, the extra hours of work, and the minimum age of work-
ers. This minimum age is 14 years for ordinary tasks and
16 years for dangerous works, such as those of construction.
The daily workers' shift in Mexico is 8 hours long if
it is during the day (between 6 A.M. and 8 P.M.), seven
hours (between 81 P.M. and 6 A.M) and seven and a half hours
if it is mixed. (This includes part of the night, but not
more than 31 hours of night time).
Other important points that are covered by this law,
are the obligation of carrying out collective work contracts
and the regula:tion of causes and procedures of strikes, as
well as establishing workers compensation for illness and
risks incurred in the performing of the works.
Social Security in the construction industry is regulated
by the "Code of the Compulsory Social Security for Urban
Transient and Temporary Workers". In all areas of the
country, where Social Security.services are available, the
employers must comply with the regulations set forth by this
organization, that also established that no similar insur-
ances may in any way substitute it.
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Social Security is available in almost all urban: centers
and in a great majority of rural communities.
Social Security for transient workers covers the
following risks for the worker himself and his dependents:
I. Accidents and illness resulting from work
II. Other illnesses and maternity benefits
III. Disability, old age, and death
Transient workers are mandatory to be registered in
Social Security, provided they have rendered services for
at least*12 uninterrupted days or 30 days, interrupted
under one employer.
In spite of the high rate of afiliation of construc-
tion workers (75%), the demand of benefits in this eector
is low; 40.6% of the construction workers affiliated,
have never taken advantage of the benefits of this insti-
1
tute.
Finally, it is worthy of mention INFONAVIT (National
Institute of the Workers Housing Fund) as another organiza-
tion which grants benefits to workers in Mexico. The ob-
jectives of this institute as well as its sources of fi-
nancing have been discussed in the section dealing with
the construction of low-income housing in Mexico.
1
A detailed explanation of the causes for this negative
atitude on the part of the construction firms in regard
to Social Security can be obtained by consulting "El
Trabajo y las Relacicnes en la Industria Mexicana de la
Construccion" por Dimitiros Germidis, (Ref. 14).
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4.3.2 Construction Unions. The construction unions
in Mexico are generally organized on a local level, and
are usually affiliated to a national organization of
workers. Other characteristics of.these unions are that
they have a reduced membership and lack a definite labor
policy. Construction unions are structured as industrial
unions; this means that its membership consists of all
crafts related to an industry, as opposed to crafts
unions that represent only the workers of one specialty.
In some regions of the country, however, it is common
for the unions to be organized as craft unions, which
are also known as professional unions.
The local unions are affiliated to national organi-
zations or confederations of workers through regional
federations.
The workers' organization that includes the majority
of the construction unions are: CTM (Federation of Mex-
ican Workers) and CROC (Federation of Workers and Peasants
of the Revolution).
CTM is the confederation which includes a larger per-
centage (about 70 percent) of the construction unions.
CROC and CTM together cover more than 9C% of the Mexican
unions.
The workers organizations have close relations with
the government sector, since these labor confederations
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form the so-called "labor sector" of the Institutional
Revolutionary Party (Partido Revolucionario Institucio-
nal"), which has been the political party in power for
the last four decades.
This. relation, union-government, has given stability
and congruences to the labor movement. The dependency of
the local unions to the central confederations may limit
individual actions of the unions, but it also strengthens
them in their dealings with the government.
Construction unions usually have a small affilia-
tion. The predominant size of the membership of the
construction unions is of less than 5CO members.
Unions obtain their funds from fees paid by members
and from contributions of the construction companies.
For this reason, one of the main objectives of the unions
is to have the largest number possible of construction
works under contract. This causes competition between
unions for the control of works, and negotiations of
unions with contractors through the offer of favorable
union attitudes for obtaining "the control" of the con-
struction sites.
Union fees are usually collected every pay day (by
the week in case of construction workers) and corresponds
to one percent of the weekly salary of the workers.
In the urban building, according to the already
1
mentioned survey by "El Colegio de Mexico", the percentage
1
Germidis, Dimitrios A., El Trebejo y las Relaciones
Laborales en la Industria Mexicena de is ConstruccionL
El Colegio de Mexico, 1974, (Ref. 14).
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of workers affilated to a union in Mexico is about
20.1 percent, varying from 12.1 to 30.0 percent, according
to the qualifications of the workers. The highest per-
centage corresponding to workers with the best skill level.
This unionizing has been passive as a rule, since
the workers, in many instances, either ignore belong-
ing to such a union, or consider their membership as an
imposition and are not informed of the advantages to
which they are entitled.
According to the union leaders, the main objectives
of these organizations are to provide a general increase
in salaries, to guarantee permanent employment and to
improve workers' benefits.
Of these, the first factor is the one that has been
mostly mentioned and because of union policies, the only
one for which their pressure has really been felt.
The function of the unions as suppliers of skilled
workers is usually not carried out by them, but is left up
to the contractors with whom a collective contract has
been signed, giving them the option to employ the workers
required, regardless of their being members of the union.
Another aspect, that the Mexican unions does not
cover, is technical training for its affiliates, because
neither training nor improvement programs have been_ .-.
established in any union of the country.
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The union leaders have usually been workers them-
selves at some time in their life, have seniority in
the industry and do not work actively anymore. These
leaders consider that unionism in Mexican construction
is deficient and mention the following reasons for that
assertion:
1) The great number of small unions.
2) The negative attitude of the employer's sector.
3) The instability of the activities of construc-
0 tion, and, consequently, of employment.
4) The corruption of some of the officials of the
unions.
5) The low level of instruction of the members of
the union.
The influence of the unions in construction varies
in different regions of the country.
It must be pointed out that the unions have little
influence in localities like Monterrey in the northern
part of the country, This region is characterized by
the existence of "white" or "phantom" unions, created
by contractors for only one project and for the sole
reason to keep real unions from entering the project.
In the Federal District, the influence of the
unions continues being small. However, the large num-
ber of members and the affiliation of the unions with
4-42
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the workers federations give them greater strength.
In the region around Tampico, a seaport in the
GUlf of Mexico, the construction unions have great-"
influence. There the unions are strong enough to
compel contractors to refrain from using workers not
recommended by the union. This force of the union is
derived from the extremely powerful oil workerg and
longshoremen unions in this region.
The percentage of union workers in construction
works in different cities of Mexico, according to:
a) the opinion of the union leaders, and b) the opinion
df ithe' w6rkera.
TABLE 4-8
PERCENTAGE OF THE LABOR FORCE CONTROLLED BY UNIONS
IN DIFFERENT CITIES OF MEXICO
I) According to the Construction Unions
II) According to Workers' Opinions
Federal'
District Guadalajara Monterrey Tampico
I) 67.0 35.0 22.0 '84.0
II) 15.7 16.7 10.0 60.C
SOURCE: Germidis, Dimitrios A., El Trabajo v las Releciones
Laborales en la Industria Mexicans de la Construccion (Ref. 14).
____
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According to the study by DimitriostGermidis, the
unions of Tampico have obtained great benefits for their
members. Nevertheless, the opinion of the contractors
and entrepreneurs, who have made investments or devel-
oped projects in this region, is that the workers' unions
have placed a great number of obstacles for the execu-
tion of the projects. This has been done in such a
manner that many investments, which would have been
carried out in this region, have not been executed be-
cause*of the negative attitude of the union, even
knowing that these projects would mean the opening of
new sources of work for their members.
4.3.3 Labor Relations. The Federal Labor Law
established the obligation of the employers to negociate,
by request of the employees, a contract that stipulates
the conditions of work to be in force for an agreed
period of time, usually a year. This contract can be
established for all the works of a company (collective
agreement) or for only a determined work site.
In the construction works, these negotiations are
completed before beginning the works. As a rule, the
terms of negotiation involve the union fees and the
salaries paid to the craft workers of the construction.
Normally, the position of labor in regard to sala-
ries is quite tolerant, except during the period when
4-4'.
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the minimum salaries are establishe'd (every two years).
As had already been mentioned, the salaries of
the construction industry including skilled and un-
skilled workers are closely related .to the minimum sal-
aries. Thus, the two yearly reviews of the minimum
wages initiates a series of negotiations regarding
wages, fringe benefits, and other union claims. Simul-
taneously to the settlement of minimum wages, all con-
struction unions request a readjustment of the current
wages.
Then follows a period of negotiations concerning
salaries for skilled workers, who at the beginning,
request very high salaries that the entre-prenurs, in
turn refuse to accept until a reasonable agreement is
reached.
Generally, these negotiations are solved satis-
factorily, although sometimes the workers resort to
threats of striking, which are hardly ever carried out.
Usually these threats are only verbally expressed and
do not fulfill the requirement which the labor law
stipulates of submitting written notice six days prior
to the proposed date of strike.
In this bi-annual revisions of salaries, the labor
unions act as a unit, practice that gives them
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great strength. Nevertheless, any other time other
than this, the unions carry out their negotiations
individually for each work. This weakens their action
on negotiations considerably.
Strikes in the construction industry are spo-
radic end of short duration. The unions, as well as
the firms, consider this action, on the one hand, as
a risk and as a negative factor for the progress of
the economy, and, on the other, as necessary to care
for the interests of the laborers. Aside from the
actions regarding the increase in salary, the interven-
tions of the union are UnuSual. Even in cases of un-
justified dismissals, either temporary or permanent,
the unions very seldom intervene.
In spite of the fact that the construction firms
have a favorable position of action, they have often expres-
s~d-thel desire> that the unions might be better orga-
nized, for that would mean that there would be more
formal negotiations and a source of skilled labor
which would guarantee en acceptable level of produc-
tivity.
The construction firms consider the existent
unions as negative factors, since they do not grant
any guarantees to the construction workers, nor offer
certainty of availability of labor to the contractors.
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The principal reasons that the contractors con-
sider to be the causes of the inefficiency of the
unions are:
1) A mistaken view of the obhectives of union-
ism.
£) Dishonesty on the part of the leaders.
3) Particular characteristics of labor, such
as, low level of education, temporary em-
ployment, and instability of work.
4) Bad organization within the union itself
as well as in the relations between them
and the Federations.
5) Lack of union.
4.4 Productivity
Due to the intensive utilization of labor by the
construction industry, the productivity of this resource
influences greatly the cost of engineering works.
The establishment of indexes which reflect labor
productivity pre~sents certain difficulties, since usu-
ally the economic statistics are related to the total
productivity of the industry and not to the productivity
of each factor.
The theoretical index of productivity should show
the relation between the value added by each factor to
the product of the industry to the investment made in
each one of these inputs. (In the case of labor, this
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investment would be the total expenses incurred by the
firms in the form of salaries, including fringe benefits.)
Nevertheless, the value added for each factor is not
usually expressed in the national accounts, for the firms
only include information of total profits and not relate
it to each one of the construction inputs.
These difficulties have led to the use of indexes
which reflect gross productivity, such as the value
added per person employed. The mentioned index may be
criticized in its two components: 1) the one of value
added, since it includes, indistinctly, the value cor-
responding to labor and the value added by capital, and
2) the one of employed labor because it represents the
total number of laborers who worked during one year in
this sector, and not the total number of man-hours who
have been employed in production.
Other indexes used to find out the labor produc-
tivity make use of the estimates of the volume of work-
ers or man-hours needed to produce a unit volume of out-
put. In this manner the number of man-days required to
construction or a unit of low-cost housing, can be con-
sidered as indicators of productivity.
This type of indexes also presents difficulties
inasmuch as the inherent characteristics of the con-
11 -4i
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struction works cause different factors to influence
greatly the performance of the workers. Some of these
factors are:
- The level of technology used in the execution
of works, as well as the cualification of workers.
- The intensity of capital in the works, represented
by machinery, tools, or pre-assembled materials.
- The size and location of work.
- The working conditions.
- The characteristics of the local worker.
In regard to Mexico, the estimates of performance
have indicated a great variation of productivity on
the part of the laborers, in different regions and in
different types of work in the same locality.
Even in the case of identical projects in the
same region, the performance of the workers varies
considerably, according to the supervision and motiva-
tion to which labor is subject by the construction
firms.
As an example of this type of indicators of pro
ductivity in Mexico, which must be considered with the
mentioned remarks, is the volume of labor needed to
construct a square meter of low-income housing. A
study of the "Camara Nacional de la Industria de la
Construccion" estimetes this indicator to be 3.3 man-shifts.
This fact is confirmed by a study of the "Centro Impulsor
4-49
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de la Habitacion" that considers that ",8C0 man-hours
are needed to build 10Cm2 of housing, which corresponds
to 3.5 man-shifts per m .
Other indirect procedures to-indicate the pro-
ductivity of labor can be the average salary paid in
the industry and the relation of the salaries paid in
the industry to the value added.
TABLE 4-9
AVERAGE SALARY PAID IN THE CONSTRUCTION INDUSTRY AND
RATIO OF SALARIES PAID/VALUE ADDED (1960 PESOS)
1950 1955 1960 1965 1967
AVERAGE SALARY
(Total Salaries/Number 10 597
Of Persons Employed)
TOTAL WAGES/Value Added C.80
SOURCE: Cuentas Nacione
nal de Mexico, (Ref. 3).
9 914
0.76
9 304 '8 299
0.62 C.56
7 936
C.48
les y Acervos de Capital Conso-
lidados y por Tipo de Actividad Economica, Eanco Nacio-
-- ---
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According to the data on Table 4-9, labor produc-
tivity seems to have decreased at the same time that
a substitution of this factor for capital was taking
place.
This estimate can be complimented by taking in
consideration the data on Table 4-1C, which shows the
level of the value added per person employed in dif-
ferent economic sectors of Mexico for the period
between 1950 and 1974.
On this table, it is clearly seen that the be-
havior dof this index of productivity in the construc-
tion sector is irregular and slow, not only in com-
parison to other industries, but also in comparison to
agriculture or services. The index of growth of
productivity increases from 1CO in 1950 to 127.4 in
1970; for the construction industry as a whole, the
index rose to 159.2 in that same period.
It is also important to mention that the value
added per person employed in construction in 197C
(016,890 pesos) was less than the national average
($17,670 pesos), even taking in consideration the
decrease in productivity that the agricultural sector
($4,55C) represents to the national average.
This deficiency in the productivity of the con-
struction industry may be explained by keeping in
TABLE 4-10
LABOR PRODUCTIVITY (VALUE ADDED PER PERSON EMPLOYED)
(Gross productivity indicator - Thousands of 1960 pesos)
ALL ECONOMIC SECTORS
INDEX
ALL INDUSTRY
INDEX
CONSTRUCTION
TNDEFX
'P\NUFACTURING
INDEX
EXTRACTIVE INDUSTRIES
INDEX
FLECTRICITY
INDE X
E RV ICE S
INDEX
AGRICULTURE
TNDEX
1950
10.42
100.0
17.64
100.0
13.26
100.0
16.38
100.0
40.23
100.0
18.48
100.0
22.38
100.0
3.17
100.0
1955
11.74
112.7
18.26
103.5
12.99
98.0
17.35
105.9
40.81
101.4
26.41
142.9
24.67
110.2
3.69
lIV.2
(* - Estimated)
1960 I
13.28
127.5
20.46
116.0
14.96
112.8
18.57
113.4
52.35
130.1
36.63
198.2
27.16
121.4
3.90
123.0
_ _ I~_ ' _ -- - m
SOURCE: The Construction Tndustry in M'exico.
(Ref. 13) & Inforre Anual. Banco de Mexico.
1967
__ ____ ·
15. 39
147.7
24.14
136.8
14.82
111.7
20.58
125.7
50.70
126.0
43.95
237.1/
26.66
119.2
4.40
138.8
1970
___ __
1914w1966
15.83
151.9
22.56
127.9
15.85
119.5
21.07
128.7
49.33
122.6
46.43
251.2
30.04
134.2
4.39
138.3
16.17
155.2
22.93
130.0
16.72
126.1
21.08
128.7
51.53
128.1
47.74
258.4
30.22
135.1
4.42
139.2
__ __I
1968-
16.81
161.3
23.60
133.7
16.80
12.6.7
21.75
132.8
52.15
129.6
52.20
282.5
31.15
139.2
4.46
14~O .0
1969
17.19
164.9
27.17
154.0
17.21
129.8
22.05
13 4.7
51.45
127.99
55.31
299.3
31.56
141.0
4.42
139.4
17.67
169.6
28.10
159.2
16.89
127.4
22.49
137.4
52.13
129.6
56.99
308.4
32.05
143.2
4.55
143.5
19.24
184.6
r .a.
37.91
135.1
n.a.
n.a.
n.a.
n.a.
n.a.
I-I01
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mind the large increase in employment, as well as the
low intensity or capital which is found in this indus-
try, specially if it is compared to the industries of
developed countries which are characterized by the
mechanization of works.
If the value added per employed person is taken
as an index of the productivity of this industry, it
would be found that in this aspect Mexico would be
closer to the developing countries, rather than to
the industrial ones.
In 1963, the construction industry in Mexico
added a value of $1,830 dollars per person employed to
its product. As a comparison in the U.S. during that
year, this index amounted to $1C,CCO dollars; in Japan
to $2,CCO; in Panama to about $2,CCO, and in El Sal-
vador to $550.
Summarizing, labor productivity in Mexican con-
struction, aside from the criteria used to estimate it,
happens to be very low and of slow growth. This lack
of progress in productivity has been greatly due to
the employment of a large volume of unskilled labor,
which has caused the average salary to be lowered,
since the employment policies were oriented more to-
ward the quantity, rather than the quality of labor.
The beginning of programs of intensive labor may
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have also influenced the indexes of productivity, and
may also cause these indexes to continue showing low
productivity in the near future.
In order to increase the productivity, it is
necessary to make use of new techniques of division
of work, which will allow more efficient use of un-
skilled labor, as well as to establish teehnical
training programs which will enable the laborers to
perform this works in a more efficient manner.
4.5 Proposals for Solution
Labor in Mexican construction is a particularly
interesting subject for study, since it clearly re-
flects the social and economic problems that this
country confronts. In this manner, the great supply
of unskilled labor reflects the high rate of demo-
graphic growth; the employment of rural labor reflects
the immigration of peasants due to low agricultural
productivity; the inequality of salaries, social in-
justice; the low productivity of labor, the low level
of instruction; the use of labor intensive techniques
reflects the scarcity of capital; in the same manner,
labor unemployment in construction exemplifies un-
employment on the national level.
According to this, it is evident that the general
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solutionsto the problems of construction are appli-
cable to those of national level, namely, the problems
of education, planning, and social justice.
Some suggestions for solutiorr to the problems in
the construction industry could well be applied in
other sector of the Mexican economy with very little
modification. These suggestions are the following:
- Training and qualification of the workers.
- Motivation of the work force.
- Organization of labor.
- Technology
- Planning
All of these solutions must be carried out simul-
taneously, for they compliment each other, as in the
case of the organization of courses in technical train-
ing, which depend on future estimates or planning of
employment and the technology to be used.
4.5.1 Training. Probably the best mean to in-
crease the productivity of labor is its practical train-
ing in the work site and in institutions devoted to this
purpose.
In Mexico the lack of training schools for laborers
has caused many difficulties in the industrial develop-
ment of the country.
The actual educational plans have failed to include
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this aspect, for which reason all the training of un-
skilled labor must be carried out in the industry.
The industrial sector has also failed to invest in
technical training, even being aware of the fact that
this investment would be easily recovered through the
increase in labor productivity.
In the construction industry, it is more diffi-
cult to upgrade the programs of technical training,
due to the continuous turnover of workers in the
works, and the lack of identification of the work-
ers, with the firms, since they are not considered per
manent employees. (A laborer usually remains on the
same work only a short period of time).
These problems cause the construction firms to
consider unprofitable any training for their employees,
for the investment that this would reouire could not
be recovered in only one work. Moreover, this train-
ing would not guarantee that the laborer would remain
in the firm.
The unions are not an adequate instrument for car-
rying out these programs for the following reasons: the
internal divisions of this organizations, the lack of
vision on the part of their leaders, and their little
influence on the members.
Two organizations could exert a positive influence
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on the planning and execution of these programs. The
national Chamber of the Construction Industry could
plan these programs based on the estimates of demand
by level and branch of specialty and. location within
the country. This program of courses should be worked
out taking in consideration the opinions of the con-
tractors who would end up carrying out these programs.
The public sector, being the principal client of
the construction industry, could establish policies
of promotion of employment and training of labor through
fiscal incentives on expenses carried out in technical
training of personnel. This promotion could be compli-
mented through stipulations in public work contracts
that would establish the obligation to: a) have a
certain ratio of apprentices/total workers in the execu-
tion of public works, or b) to device a given number of
man-hours to training programs of unskilled labor per
every million pesos of work contracted or per million
pesos of salaries paid.
In this manner, the firms would collaborate, for
this obligation would include all the contractors, and,
more so, in the case of incentives, such as tax re-
ductions.
This would be profitable for the public sector,
since the improvement of labor productivity would rep-
resent, at the end, a reduction of the total cost of
public works.
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4.5.2 Motivation. The construction worker has
no motivation for the efficient performance of his
work, consequently, he has no incentives to improve
his productivity.
The motivation of personnel can be made effective
by instituting the following:
a) Economic incentives for the workers in
accordance with the volumes of work carried out.
b) Improvement of the conditions of work.
c) Acknowledgement of workers' contributions
for the progress of works.
d) Granting permanent position to the best qual-
ified workers.
e) Establishing plans (primarily for foremen)
of participation for workers, in the firm as shareholders.
All these forms of motivation have had a positive
result in their use in Mexico, although some of them,
specially the last one has only been practiced on a
limited scale by a group of contractors.
4.5.3 Organization of Labor. The labor organiza-
tion can be improved considerably at the work site, firm
or union level.
Some of the causes of the inadequate organization
of labor at the work site are: the employment of un-
skilled labor in a diversity of tasks, which action
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causes the laborers not to have the opportunity to be
in contact with a determined specialty, and develop
knowledge and interest in a given type of work. This
can be achieved by assigning these.laborers as assis-
tants to qualified workers, who would act as instruc-
tors of their craft, and, in this manner, the training
would be quicker and more effective.
On the firm level, the organization of labor is
deficient, since the work force employed by the same
firm varies from one work to another. This lack of
steady employment of labor in any one firm causes a
failure of identification on the part of the laborer
with the policies and work programs of the firm, be-
sides limiting the delegation of authority in the
subordinates, since there is no identification laborer-
firm.
The unions may be improved by modifying the orien-
tation from the type union-industry to union-specialty. A
union, organized by branch of specialty, by dealing with
a more homogeneoue group, can act more effectively, since
it has greater force of negotiation, and a better basis
for the establishment of levels of salaries and benefits.
Besides, this new form of organization would facilitate
the establishment of effective training programs.
,. oC'
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4.5.4 Technology. Labor productivity may be
improved in an outstanding form by using techniques
of division of work and studies about times and move-
ments carried out in labor construction.
The establishment of tasks as repetitive type
of processes allows for a reduction of the time of
execution by work cycle and, consequently, leads to
increase of productivity of the labor factor.
The use of Intermediate technologies allows the
improvement of the performance of labor without sub-
stantially modifying the production function of con-
struction.
The use of tools, aEapted to the level of train-
ing of the laborers as well as to their ability in
handling them, would result in better performance,
without having to resort to large capital investments.
Indigenous innovations in form of intermediate
Yechnologies are usually sucessful, for which reason
the promotion and development of new techniques must
be encouraged.
4.5.5 Planning. Planning of the different
aspects of the construction industry is the first
step to the solution of labor problems.
The instability of the industry may be diminished
by means of the prediction of levels of demand, the
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programming of investments and the adaptation of the
construction supply to future demands.
The planning of labor to be employed becomes
specially difficult because of the lack of reliable
data of performance and production of this factor.
The variations, that present statistics show
about the performance of labor in building, do not
permit the use of these data as basis for planning
and further control of the works. For this reason,
it is necessary to create a bank of statistical
data that allows the establishment of performance
data that will serve as basis for estimates of
labor costs, as well as to identify quantitatively
wise, the factors that influence the productivity
of this sector.
This work of exhaustive compiling of data
related to productivity, classified by: locality,
specialty, level of qualification, and certain
facts concerning the conditions of work in differ-
ent types of work; represents a considerable invest-
ment.
This task could be carried out by the collabo-
ration of an institution of research, such as the
"Instituto de Ingenieria", working together with
"La Camara Nacional de la Industria de la Construc-
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cion" in processing data which would be furnished
by the members of the CNIC.
Two other works, dealing with planning, would
be: the prediction of future demand by specialty,
as well as the planning of training programs, that
could develop the availability of manpower in vol-
ume enough to satisfy the future demand.
The Ministry of Public Instruction could con-
tribute with public organizations related to con-
struction and the National Chamber of Construction
in structuring practical training courses which
could be complimented through the mentioned plans
for contractors who carried out training programs
for unskilled laborers in their construction works.
Labor advances from being considered the least
important resource to become, in accordance with
training and experience, of fundamental importance
for the successful performance of the work.
For this reason, any effort to improve the
technical level of workers will be more than re-
warded by the increase in productivity of said labor
in the construction industry.
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CHAPTER 5
MANAGERIAL ISSUES IN THE MEXICAN CONSTRUCTION INDUSTRY
The fast development of the industrial sector during
these...last years has produced a great need for managerial
personnel that has not been satisfied with the established
training inside the industry or with the newly employed
professional staff.
In countries like Mexico, where a considerable in-
dustrial development has been taking place, there is a
great need for personnel trained in the use of modern ad-
ministrative techniques. At present, the educational
programs are insufficient in the training of personnel at
the rate that the industry requires in the country.
The construction industry has been traditionally,
an area in which the administrative aspects have not been
given too much importance. Nevertheless, a study made in
the United States, about the causes of bankruptcy in the
construction companies, mentioned the most common cause
1
as being deficient management. This may be partly ex-
plained by the fact that, as a rule, the company managers
have no formal training in administration, since their
background is technical in origen.
In construction companies, the managerial positions
are occupied by engineers who have distinguished them-
selves in their performance as superintendents, but who,
1
Clough, Richard H&, Construction Contracting, Wiley-
Intercience, New York, 1969.
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normally do not have enough administrative experience
to formulate financial policies or evaluate the mana-
gerial information systems of the company.
The managerial functions carried out in the Mex-
ican construction industry and their analysis will be
presented in this chapter, together with a series of
recommendations regarding these aspects of the industry.
This analysis is Partly based on data mentioned in pre-
vious chapters and represents the author's own point
of view, according to personal experience and opinions
of persons in direct contact with the managerial issued
in the industry.
5.1 Goals and Policies of the Construction Firms in
Mexico
The first function that the managers have to per-
form is to define the general goals or objectives of
the firm and to determine the policies and measures
that will make possible the attainment of these goals.
These functions are called "strategic planning"
and include the definition of goals and policies at
long term which will aid in the establishment of short
term goals that will, in turn, serve as a basis for the
evaluation of results.
As a rule, in the Mexican construction firms, the
process of "strategic planning" is not carried out
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formally, since the firms' goals are usually undefined
or are limited to the owners' desire to obtain a profit
on their investment.
Two.major tendencies in relation to the policies
of growth of construction companies are:
1) The increase in the volume of annual work
executed by the company, disregarding the expected
profits on the work.
2) The establishment of determined amount of an-
nual profits as an objective with the provision of not
performing additional works once this specified amount
had been obtained.
The first tendency, which almost always corre"
sponds to the companies with less managerial capabil-
ities, is characteristic of a great number of companies
that pay more attention to the volume of work executed
than to a suitable profit.
The second corresponds to companies, usually op-
erated by the owners, who limit their performance to
those works by which they can obtain a considerable
profit and which can be controlled with their present
staff. This action can be explained by the fact that
income taxes are higher for companies with larger prof-
its.
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On many ocassions, the construction. companies,
instead of growing by increasing their volume of work
from a certain limit, divide into subsidiary companies
and, in that manner, avoid high taxation.
These fiscal policies have also caused many com-
panies, that perform efficiently, and have suitable ad-
ministrative capability to carry out works of greater
volume, to prefer continuing to execute a limited vol-
ume of work.
The absence of definite objectives produces a series
of. contradictions in the strategy of bidding and negotia-
tions in contracting, since each protect is qualified
according to different criteria.
There is also a lack of vision regarding the policies
that deal with the market of work to be exploited, the
technologies to be used, the relations with other com-
panieq, etc. Usually, the companies,do not have a definite
market or work specialty at the beginning of operations,
but, as they obtain contracts or have dealings with clients,
they orient their work toward a definite type of construc-
tion.
The technology to be employed is selected more in ac-
cordance with the "style of work of the directors of the
company, than a detailed study of the advantages of each
technological level. So the "modern" entrepreneurs use
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imported techniques of construction, i.e., pre-fabri-
cated elements or machinery which are not suited to
the economy of the country. On the other hand, the
'traditional entrepreneurs use obsolete techniques and
do not accept innovations, since they consider that
if the old methods have proven profitable in the past,
they should continue to be profitable in the future.
Strategic planning also implies the establish-
ment of a series of priorities of the objectives pur-
sued. In certain large companies, a mistaken order of
priorities is manifested. Of these, the parameter of
first importance is the volume of work executed, re-
gardless of the expenses made for that work progress.
Expenses are directly related to the profit and the
total time of execution of work.
It is difficult to carry out the financial plan-
ning of the firms without being informed of the general
policies of the firm. Therefore, it is not possible to
establish short term goals that, in turn, require cap-
ital to be attained through financial planning.
If the need for capital is not anticipated, the
obtainment of finances becomes difficult, as the need
for funds is, at times, urgent in construction works
and may lead to select credit conditions which are not
always advantageous.
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The firms, that, besides doing construction work,
are real estate developers, carry out somewhat inten-
sive studies of profitability of their investments.
Nevertheless, due to the uncertainties in a great deal
of the data regarding these studies, the experience of
the investors is given more consideration, than the re-
sult of the studies.
5.2 Structure of the Construction Firms
The relation company-work site is the axis of the
structure of the construction companies.
The traditional organization of these companies
has been as follows:
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Lately, on becoming aware of the importance of the
administrative activities in construction, a greater im-
portance has been given to the construction staff in the
form shown in the following organization chart:
ACCOU
8 PER
Some companies of heavy construction works add a
machinery and equipment department to the staff, from
which the mechanic shop and the workers in charge of main-
tenance of equipment depend.
As can be readily seen, the construction firms have,
traditionally given a Ereater importance to the line, than
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to the staff. Furthermore, since there is no suitable
area of development for the professional menagers, the
managerial positions of these departments are occupied
by personnel trained in the line, but with no experience
in other types of functions.
The departments of supplies and machinery are ex-
tremely important to the construction companies. With-
out an efficient supply of materials, as far as quality,
cost, and time are concerned, no construction work can
be successfully carried out.
The large construction firms in Mexico have serious
problems in these departments, since due to the ls'ck of
formal systems for processing orders of supplies, their
great volume hinders an effective function. On occasions,
it has been the practice of letting each work site, either
individually or by groups, order supplies, but this results
in a lack of control of operations, the same time that the
economies of scale are not used to the best advantage.
The same circumstances occur in the department of ma-
chinery. Repairments and maintenance at the work site are
expensive and deficient in quality, while repairs done in
the central workshop involve time losses and high costs of
transportation.
In the line, the essential problem, is the level of
control exercised on the work sites by the company.
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The independence of each of the work sites has been
mentioned by some of the companies as the main reason
for their success. The firms are certain that the in-
dependence of their work sites is alhost absolute; for
this reason, the superintendent can make all the deci-
sions in regard to his work site which he may consider
correct, and assume full responsibility.
This practice can be considered to have resulted
partially advantageous, since it avoids the problems
of decision-making without necessary information and
compensated the lack of managerial capability in the
high levels of the firm. Nevertheless, on many occa-
sions, the decisions taken on a work level deviate from
the managerial policies of the firm and may act negatively
in global form, due to the inability of distributing the
companies resources in accordance with a coherent policy.
On the other hand, some small or medium sized com-
panies have had considerable success on managing poli-
cies of tight control of works by being able to take de-
cisions of a global character.
From these two aspects, it can be inferred that the
independence of work sites has been carried out more like
a resource which compensates the lack of information sys-
tems that would facilitate the making of decisions on a
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managerial level, rather than like a policy that as-
sures the attainment of favorable results. Even so,
this method has the advantage of training the super-
intendents in decision making.
The weakness of the different administrative de-
partments in influencing decisions as to selection of
machinery, criteria for its maintenance, etc., determine
an inadequate utilization of machinery and a deficient
control of the costs of materials, since these are
carried out by the work sites.
Furthermore, due to the absence of control in the
works, all the responsibility for making decisions
fall on the superintendent, who usually has the tech-
nical knowledge for this type of work, but lacks the
admistrative capability to deal with managerial issues,
especially, those of financial management.
The ideal structure would be one that could combine
the global efforts of the company towards a common goal
through the control of works, but keeping certain free-
dom of action in the works.
Managing the machinery and supplies department in a
useful manner would mean a better distribution of the
company's resources and obtain advantages of the econ-
omies of scale. This would always have to depend on
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efficient information systems that will allow the auto-
matic processing of information and assure the supply
and availability of resources needed by the work sites.
5.3 Personnel
Construction works require a variety of specialties.
Theoretically, the general superintendent is in charge
only of the administrative aspects of the works, since
the technical aspects are left up to the (General Super-
visors) "Jefes de obra" and the (Craft Supervisors) "Je
fes de frente". The general supervisors are in charge
of the technical execution of the works; the craft super-
visors inspect their own specialty fields.
The superintendent is helped by the administrative
assistant "auxiliar administrativo", who is in charge
of internal accounting of the works, as well as of the
payroll. The assistants have no formal training, but
have learned their work by experience.
The superintendent acts as a project manager, for
he serves as a link between the work and the company,
and is in charge of relations with the clients. Never-
theless, the managerial knowledge of general superinten-
dents is limited, since his experience has been obtained
as supervisor in the technical specialties and not in
the administrative field.
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For this reason, a number of superintendents
do not concern themselves with managerial issues and
deal only with the technical issues which, according
to the internal organization, are not in their area
of competence.
Furthermore, the relations with the client are
usually not as satisfactory as they should be, for
the superintendent is more accustomed to dealing with
foremen and laborers, over whom he exercises authority,
than with the clients and their representatives.
The employees of the central offices have little
incentive in the performance of their work, since this
is considered of secondary importance by the management
in relation to the work executed at the work site.
The employment of professional managers in the
construction industry is not common. Generally, these
positions are occupied by engineers or architects, who
have had some practical experience in management; they
are assisted by accountants and clerical employees.
The general managers usually do not have academic
training in management, although many of them acquire a
surprising knowledge of these issues through experience
and by informal training.
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5.4 Managerial Systems
The volume of work and nature of specialty of the
firms is directly related to the needs for systems of
information for the control and planning of their opera-
tions.
Construction works, such as industrial construc-
tion, involve the execution of a large number of differ-
ent operations done by a variety of workers, which, in
turn, use an assortment of equipment and materials.
Some companies have a large number of contracts with
a total cost of hundreds of millions of pesos, therefore,
the volume of information that these companies must handle
to control their projects is quite extensive. On the other
hand, some sub-contractors, that carry out works on a small
scale and only handle a few items of work, have information
needs completely different.
The systems of managerial information must then be
directly related to the scale and specialty of work be-
cause its design requires a deep study of the operations
of the firm.
The Mexican firms are deficient in the control of op-
erations, since they have no adequate systems of informa-
tion which would monitor the progress of the construction
works.
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For a better analysis, the information systems of
the companies are classified as follows:
- Estimating and Bidding
- Work Planning and Scheduling
- Work Monitoring and Controlling
- Management Information Systems
5.4.1 Estimating and Bidding. The process of es-
timating and bidding presents serious problems caused by
the lack of statistical information concerning prices and
profits, as well as by the instability of the construc-
tion market.
The elaboration of estimates is carried out in the
case of public works, by.using unit prices. This type.,
of contracting eliminates the uncertainty, regarding vol-
umes of work, although the estimates of volumes computed
by the client are not always accurate.
The construction companies are invited to bid for
the contract of a specific work, by placing a set of plans
and specifications at the disposal of the company and invwit-
ing th£eir personnel to visit the site selected for the
work, in order to become familiar with the area as to
means of communication, condition of land, local materials
available end their prices, availability of labor, etc.
With these data and the plans and specifications, which
•-- i ;:.
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include volumes of work to execute, as well as the dates
of beginning and finishing the work, the contractor must
work out his estimate, which must include unit prices for
each concept (the general analysis of the most important
items, must be included so that it may serve as a basis
of discusion in case of complaints about prices) and a
calendar showing the program of execution of works (usu-
ally a program of critical path or a bar diagram) which
will include cash flow and programs of utilization of
machinery.
The time for submiting the estimates is short, usu-
ally of about two weeks. For thi.s reason estimates of
prices are made in a general form without going into de-
tail and often using index as of prices in the area, or
increasing proportionally the prices of similar works,
according to the characteristics of the pro~ect. Only
the most important concepts in volume are deeply ana-
lyzed.
These construction programs are developed with
more emphasis on the cuick recovery of the investment,
rather than on their value as a guide for improving
the execution of work.
Once the cost of each work item is determined,
the amount of profit that corresponds to the largest
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expected profit, is determined. This process is never
carried out using statistical techniques of competitive
situations, but rather in accord w.ith the experience
and intuition of the general manager, taking in con-
sideration the competitors, client, and situation of
work of the company
After having obtained the contract, it is customary
to work out a detailed estimate of the work; this time
in a more real and precise form. A program of execu-
tion for internal control is also developed.
The bidding estimates of cost are generally not
precise because of a lack of detailed analysis of prices,
caused by: the shortage of time for bidding, the lack
of information regarding prices and productivity since
there is no data bank of information, and the problems,
caused by the instability of the market.
A means of avoiding these problems would be the
establishment of a bank of statistical data through
electronic data processing on company level, related to
labor performance and prices as well to indexes of their
increase. If systems of automatic computing of budget
and financial programs were established, the work of
estimating would be completely devoted to analysis and
there would be no delay in the calculation of prices
and volumes of resources.
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The use of programs of bidding strategy that
would include the historical behavior of the company
in relation to its competitors, would furnish better
information to management so that decisions relative
to the profit proposed might be formulated.
The manager's decision is now carried out without
being based on formal analysis. Furthermore, in some
firms, the decision as to prices is carried out by an
inverted process, since the manager first estimates a
total cost of the project and suggests a set amount for
the proposal, which later is broken down at unit prices
and "based" on pre-arranged analysis to arrive at said
amount.
This empirical manner of performing estimates
causes serious harm to the public works. For example,
if a company wins a bid with a price lower than the cost,
this not only harms the other companies, who could have
done this work, but also the company itself that may not
be able to carry out the work, so it must have a revision
of prices, or decide not to carry on the work. To avoid
this type of problems each contractor must submit with
his proposal a bond which will guarantee the obligation
of doing the work in case the contract is granted to the
company.
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Taking into consideration the mentioned deficiencies
of the estimates of cost, the policy of the firms of con-
tinuous revision of prices will be evident. If to this
is added the extraordinary inflation of the last years,
it is clear that a clause to regulate these situations was
needed.
"La Comision Tecnico Consultiva de Contratos y
Obras Publicas", (The Technical Consultant Commission
of Contracts and Public Works) determined the procedure
* 1
for the adjustment of prices in 1975. In general, this
clause of price revision recommends the adjustment of
public work prices as to the increase of the index of
prices of inputs, provided that these show an annual in-
crease if more than 5%. The application of this clause
should be observed carefully, for the absence of statis-
tical indexes of prices and information on results make
their application difficult.
Another problem, which makes it difficult to de-
velop estimates is the delay in the payment of contracts
for public works.
Since government agencies delay payment of works, the
contractors must< partialIy- finance the projects. For
this reason, the contractors usually include in their
prices an additional charge for financing.
1
Secretaria del Patrimonio Necional, Ley de Inspeccion
de Contratos v Obras Publica5 Mexico 1972. TRe 39).
I-
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To avoid these delays, which have led a number of
contractors to bankruptcy, the government is devising a
plan to establish a policy of promp payment which will
tend to eliminate procedures and shotten the period of
payment of 80% of the works executed to two or three
weeks.
The normal procedure of contracting and payment
of public works, as well as the periods which these pro-
cedures represent, are illustrated in Figure 5-1.
5.4.2 Work Planning and Scheduling. As soon as a
contract is obtained, a detailed budget, including the
amount of work to be executed, the estimated needs of
resources, and the volume and costs of the same, is
developed in order to have a cost model of the project.
Usually these budgets are developed using analyses
of other similar projects, taking in consideration the
same performance for the same type of work, and the only
difference being the variations in cost of resources.
Very seldom are these performances updated according'
to the obtained results in practice.
The majority of the construction companies carry
out this work without the aid of computers. Only a few
companies have computers available *to expedite work of
this type.
CONTRZ~CTINC PIOCEDtRES
~S I CN7T IONr~
IN~ DU'DC·TT
OF NAION?~~L
TP) U.
DURATION OF PROCEDURES
IPDOGT"AMMINCU
'OF'--CORKS
II
2 TO 3 YONTHIS
PROCEDURES FOR PAYM.ENT OF WORPK PEPFORMED
DURATTON OF PROCEDUPJES
5 TO 6 f.ONTHIS
NOTE: SEPANAL = MINISTRY OF
DOMESTIC RESOURCES
FIGURE 5-1
CONTRACTING PROCEDURES FOR PUBLIC WORKS AND PROCESS OF PAYMENT OF ESTIMATES OF WORK PEPFORMED.
SL~P2~P NAL ',~:
P.TCITVTP OF
CONI·TPACTCTS
~TCli; C'Pr7P).
r'Ir:l'u. CV'.FZT.
DIDDING AN~D
ArS STICI~NAT I O
DASCED TN· LEVrEL
OF PROPOST~rL AND
CAPABLCITY ~~
ACCO FFT'ANPLf RD:
1-r
196
Time planning of works is usually carried out using
critical path methods or bar diagrams. Gantt diagrams
are the most used means for time planning. By these
diagrams, the programs of cash flow, materials, labor,
and equipment, grouped under the name of "programas pro-
forma", are obtained.
Computer systems for time planning are used by
large construction firms for works of difficult control
or for those that have shown a considerable delay in
their execution. Other firms contract the services of
companies engaged in data processing for doing this time
planning. Some companies only use this type of programs
at the request of the client, and seldom as a policy of
the firm.
Computer planning and control systems of work have
been until now employed on a very small scale. The rea-
sons for this may be the lack of training of the con-
struction engineers in the use of information systems
and also the lack of adaptation of the reports of these
systems to the problems and type of work of the contractors.
5.4.3 Work Monitoring and Controlling. Work control
has been carried out traditionally by means of estimates
of progress, usually weekly, performed by the superinten-
dents and by comparing these results with the expendi-
tures in machinery, material, and payroll.
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Some companies now use computer control systems,
which are, developed ex-profeso to their necessities,
since the commercial packages developed in other coun-
tries have not resulted sucessful in its use in Mexico.
These control systems are usually independent for
each one of resources; so there is one for progress
control, another for cost of machinery, and a third for
control of personnel and materials. Each one of these
resources is controlled separately and there is no in-
tegration in the results.
Since there is a lack of statistical data to
carry out the planning phase, the results do not have
a good point of comparison. This must be kept in mind
in the design of control systems including a feedback
phase and thus optimize the planning process.
Another aspect which causes problems for the plan-
ning and control of works is the continuous modifica-
tion that the projects go through due to last minute
decisions or problems of lack of information.
To begin a project hurriedly prevents the realiza-
tion of effective planning, as incomplete information
prevents doing it in detail. Because of this, it has
been decided in some projects to execute the planning
phase in two levels: one general for the total execu-
tion of the project, and several in detail, in which
198
partial aspects of the work are observed, with a time
horizon of two to three months.
5.4.4 Management Information Systems. The controls
of progress of works, as well as of cost are insufficient
as a basis of managerial decisions. The financial infor-
mation of the companies is generally oriented to fulfill
fiscal and legal requirements, and are seldom used to
evaluate the financial condition of the firm or as a means
of control.
This information is obtained usually until the con-
struction works are finished. With this information the
final result is made known, but is obsolete as forataking
correctiva measures.
Since there is no definition of objectives, or in-
formation regarding the progress of the works, financial
planning becomes extremely difficult, since needs or
availabilities of cash, which will result from opera-
tions, are not known.
Even if sufficient information would be produced in
the works, the.lack of administrative knowledge of the
managers would prevent these data to be interpreted cor-
rectly. The information obtained may. serve as a basis
for the elaboration of forecasting-futuresture uations,
and, in this manner evaluate the consequences that alter-
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native decisions may have on the firms.
At present, there is an effort on the part of a
group of construction companies to familiarize their
managers with the use of computer systems of managerial
information and to orient them toward the use of finan-
cial indexes to evaluate the situation of the firms
and the control of operations.
The development of internal budgeting, the estab-
lishment of control variables, and the subseouent con-
trol of the operations would be the nest step towards
the utilization of these systems as a basis for mana-
gerial decisions.
5.5 Proposals for Solution
The most important action to solve the managerial
problems of the construction firms is the capacitation
of personnel.
The establishment of training programs both indi-
vidually for each position within the company, as well
as collectively, must be in conjunction with a motiva-
tion toward the use of managerial systems.
A very interesting manner to obtain this training
is by using business games where the participants have
to make decisions in an environment very similar to
reality.
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Since this is done in a competive manner, it in-
volves motivation. These games provide situations
where the training is obtained almost without pres-
sures from the high levels of the company.
This training would be completed by compiling and
studying the historical behavior of the construction
firms in the country. This training could be carried
out in the form of case studies where the typical prob-
lems and their solutions would be included.
The use of computerized systems of planning and
control, provided a good design is available, involves
a faster and more exact analysis of the results of works
in a period of time that will allow the prompt correc-
tion of deviations from the programs.
Furthermore, these systems offer the option of
handling information by exception, that is, of concentra-
ting the attention in those aspects where there has been
an appreciable deviation of what has been estimated.
The systems of planning and control could be inte-
grated with each other, and at the same time be integrated
to the managerial systems of internal control of the firm.
This would enable the monitoring of all aspects of the
firm at any moment, with the option, by using this system,
of creating models of behavior of the company in order to
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become aware of the consequences of the selection of
alternative options.
The financial planning could be complimented by
studying the behavior of the market, its future pred-
iction, and the policies of growth of the firm, but
this could only be carried out after having increased
the managerial capabilities and accomplished the in-
ternal control of the company.
The employment of consulting firms would be a good
way to carry out a managerial renovation, as much in
the area of finances, as in the area of development of
information and control. These firms would establish
these concepts in the organization of the company at the
same time that they would provide for the training of
personnel in these aspects. At present, in Mexico there
are firms that offer these services, therefore these
recommendations could be carried out without delay.
Another factor which threatens seriously the sta-
bility of the firms and which could be easily solved by
virtue of a government decision in this respect, would
be to provide adequate sources of financing for con-
struction firms, since the existent ones do not ede-
quately fulfill the needs of financing for the con-
struction companies.
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Finally, the use of new forms of internal organiza-
tion can make the utilization of planning and control
systems more effective. A type of structure, such as
the matrix organization would give equal importance to
staff and line, at the same time that it would permit
the verification of information by making it available
through two channels: project managers and superinten-
dents.
Furthermore, the employment of project managers
would allow a more efficient development of the mane-
gerial capabilities of the technical personnel and
would provide a new source of motivation for the per-
sonnel oriented to these functions.
2c3
CHAPTER 6
CONCLUSION
Compared to industries in developing countries,
the Mexican construction industry presents a more
dynamic growth and a greater participation in employ-
ment and domestic product.
If only these characteristics were considered,
the construction in Mexico could easily be identified
with that of industrialized countries. However, the
productivity of this sector is rather low in both of
its inputs: labor and capital.
Some factors responsible for this low productivity
are: the instability of the construction demand, the
limited availability of qualified personnel, the low
level of the managerial capabilities of the contractors,
the lack of definition in government policies, and the
absence of reliable statistics which would permit the
evaluation of the performance of contractors.
The instability, combined with inflation on the
national level, have prevented the planning of the opera-
tions of the contractors. This has been manifested by
inefficiency in the execution of works.
The intensive use of labor helps relieve the problems
of unemployment in the country, but, at the same time, is
responsible for inefficiency in the operations, since
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most of the workers employed are, as a rule, unskilled.
Factors that have had a negative influence in the
results obtained in the execution of works are a lack
of managerial training inside the farms and the utiliza-
tion of structures and systems, inadequate for the actual
needs of the construction projects.
The action that would influence the global produc-
tivity of the industry more effectively should be oriented
to the following areas:
- Planning of supply and demand
- Training of labor force
- Improvement of managerial capabilities
of contractors
The planning of the construction sector is the first
step in the establishment of development policies of the
countries, since its product is responsible for a high
percentage of the gross capital formation.
The implantation of strategies of economic and social
development must depend on the capacity of the construc-
tion sector. In Mexico, the construction industry has
served to date as a good basis for the national develop-
ment; however, in order to continue being this basis in
the future, it must increase its productivity by planning
its operations, training its work force, and improving
the capacity of its managerial levels.
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